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ABSTRACT 
Studies of the synthesis, structure and reactivity of bridgehead- 
fused 1,2,3-triazoles provide the subject material for the following thesis. 
Further synthetic routes to 12 3-triazolo11,5-aJyrimidines have 
been investigated and the effect of substituents on their 
diazoalkylideneajnjne-1 ,2 , 3-triazole ring-chain tautomerism has also 
been studied. 	Synthetic routes to the hitherto unknown 1,2,3-triazolo- 
[5,1-c]pyrimidine ring system have been explored with the finding, in 
the cases studied, that the diazoalkylideneanine tautomer appears to 
be the stable structure in this ring system. 
A synthesis of 1 , 2 ,3-triazolo{5,1_cJ_1,2,4_triazines has been 
ertended to conrounds bearing electron-withdrawing substituents on both 
the triazole and triazine rings. 	Despite the expectation that such 
molecules would exist in the diazoalkylideneamine form no evidence for 
this, either in the solid state or in solution at elevated temperature, could 
be obtained. However, tentative evidence for the existence of 
tautomerism in the 1,2,3-triazolo-
{5,1-c)-1,2,4-triazine ring system has been provided by the demonstration 
of the apparent rearrangement of a 12,3-triazolo[1,5-b]-1,2,4_triazine 
derivative into the corresponding 1,2,3-triazolo15 ,1_cJ-1,2,I4_triazine 
isomer. 	New examples of the Dimroth rearrangements of vinylthnino- 
1,2,3-triazoles have also been discussed and their scope investigated. 
Synthetic routes to the as yet unknown l,2,3-triazol4l,5-dJ-
1,2,-triazine and 12 ,.3-triazolo[5,1_c]_1,2,_triazine ring systems have 
also been investigated. Methods for the preparation of suitable 
substrates for such synthesis have been devised but attempts to convert 
these substrates into simple 1 , 2 ,3-triazolo11,5-d] -1,2,4_ -triazine 
and 1,23-triazolo[5,1_f]_1,2,1_triazine derivatives were largely unsuccessful. 
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General Introduction  
Molecules containing bridghead-fused 1,2,3-triazole rings 
are of interest as substrates for the generation and study of a 
3 variety of energetic species which include carbenes 1, , nitrenes 1,3  




















or photocheinically can result in the loss of molecular nitrogen 
(Scheme 1) to afford a diradical (14) capable of electronic rearrangement 
to a heterocyclic carbene (5) and thence by molecular rearrangementt' 6 ' 
to a nitrene (6). Alternatively, stepwise heterolytic scission may lead 
to a heterocyclic diazo-compound (2), loss of nitrogen from which provides 
an alternative route to the carbene (5). Conversely, protonation of the 
diazo-intermediate (2) may give rise to aheterocyclic diazonium 
species (3). 	The further implication of stepwise heterolytic scission 
P2 
(14) 

























is .that bridgehead-fused. 1,2,3-triazoles may behave chemically 
like masked heterocyblic diazo-compounds 1 and indeed that the 1,2,. 
	
1 	,5, 3-triazole and diazo-structures may coexist in equilibrium [(l) a ,_-. (2)j. 
The resulting di azoalkylideneamine-triazole ring-chain tautomerism 
[ (1) 	(2) J would then be the carbon analogue of tetrazole- 
azide tautomerism [ . ( 7) 	X = NJ whose existence is now well 
established. 
Tetrazole-azidetautomarism [(7) 	(8); X = NJis also an 
integral component of the Dimroth rearrangement 9 '1° [(7) 	(8)(9) 
(lO); X = N ] undergone by bridghead-fused tetrzo1es. Analgous 
Dimroth rearrangement {(11)(12)(13)(14)] 9110 is 
observed for simple amino-1 ,2,3-triazoles, thus providing indirect 
evidence for the existence of diazoalkylideneamine-triazole tautomerism 
[ Scheme 3; 	(11)t(12) and (13)(124) ] which is a necessary 
component of such rearrangement. 	In contrast to the situation with 
bridgehead-fused tetrazoles, however, the first examples of diazoalkyliden- 
eamine-triazole tautomerism { Scheme 2; 	(y)(8); X = CR] and the 
attendant Dimroth rearrangemnt [Scheme 2; 	(7)(8)(9) 	(10); Xc CR. ] 
in fused 1,2,3-triazoles have only recently been demonstrated. 
9,10 
The following thesis describes the results of studies whose 
objectives have been, on the one hand, to devise synthetic routes to 
new, ring systems containing bridgehead-fused 1,2 1 3-tri.azole rings and, 
on the other hand, to study the reactivity of such structures in terms 
of their triazole scission, diazoalkrlideneamine-triazole tautomerism, 
and related Dimroth rearrangement. The discussion of the results obtained 
is preceded by a short review of the methods for the synthesis of 
bridgehead-fused 1,2,3-triazoles already in the literature and also aspects 
of the reactivity of such structures. 
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 Chapter 1 








































1.1 Synthetic Routes to Bridgehead-Fused 1,2,3-Triazoles 
Ci) From Preformed 1,2,3-Triazote Derivatives• 
Condensation of 4-substituted 5-amino-1H-1,2,3-triazoles with 
8-dicarbonyl compounds in the presence of piperidine has been 
shown 5b 
, 8 
t provide a moderately general route to 1,2,3-tnazolo- 
• 
	
	[l,5-a)pyrimidjnes. 	Thus, when 5-amino--4--phenyl-lH-1,2,3-triazo1e 
(15a) and ethyl acetoacetate are heated with piperidine in ethanol 
mainly 5-nethyl- 3-phenyl-1,2,3-triazolo[i,5-a]pyrimidin-7(ltH) - 
one (16a) is formed together with some of the isomer [Scheme b; (ha)] 
However, similar condensation of the amino-triazole (15'o) with ethyl 
acetoacetate affords a roughly 1:1 mixture of the isomeric 1,2,3-
triazolo[1 ,5-a]pyrimidines (16b) and (rib) which cannot be separated. 
When the aniinotriazole (15b) is heated with acetlacetone in 
glacial acetic acid, the tri azolopyrimi dine (19) is obtained while a 
similar condensation of the aminotriazole (iSa) with acetylacetone 
affords (Scheme 5) the acetoxybenzylpyrimidine (18) which is a 
triazole ring-scission product (see later). 
Lieber and his group 
11,27 
 have shown that azidobezene derivatives 
react with phenylacetonitrile under basic conditions to give the expected 
5-anino-l-aryl-4-phenyl-1,2,3-triazole. Thus, when azidobenzene (20) reacts 
with phenylacetonitrile, 5-amino-1,5-diphenyl-1,2,3-triazole (21) is 
obtained. However, o-nitrophenyl azide (22) behaves anomalously, giving 
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This reaction sequence, presumably, goes .through an aldol-type 
condensation [(23) --3, ( 24)] between the nitro- and amino- groups 
in the intermediate 1,2,3-triazole (23). 	This work has been 
extended by Tennant et al 
2a 
 using other azidobenzene derivatives. 
Ortho-azidobenzoic acid reacts with phenylacetonitrile in the 
presence of sodium methoxide to afford2a  3-phenyl--1,2,3--triazolo- 










readily available ortho-azidobenzonitrile (29) reacts similarly 13 
with active methylene compounds containing cyano groups in the 
presence of sodium methoxide to afford high yields of 5-amino-1,2,3-
triazolo11,5-ajquinazolines [Scheme 8; (3la-e)3. 
Diazonium salts of the type (32) in the presence of base are 
known to generate betaines (33) which couple with active methylene 
compounds to provide the basis for a general route to bridgehead 
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Thus, when acetylacetone 





Schemeio 	R=.CONH2, Ph 
NI ___ 
(35) 
is coupled with -phenyl-lH-1,2,3-triazole-5-diaZonium chloride 15 
(36) in aqueous ethanol at room temperature in the presence of 
sodium acetate, 6_ acetyl_7_methyl_14-phenyl_1,2,3_triazolo{5,1_c]_ 
-1,2,4-triazine (38)is obtained in excellent yield (Scheme 11). Both 
benzoylacetone and ethyl acatoacetate react similarly to afford 
triazolotriazines. 	That this coupling reaction goes through the 
intermediate triazolyihydrazone stage (37) has been demonstrated by 
the fact that when the diazonium salt (36) couples with 
dibenzoyJnethane; only the hydrazone (39)  is obtained and this readily 
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heated with sodium acetate or glacial acetic acid. 	Both ethyl 
benzoylacetate and benzoylacetonitrile couple similarly15 to give 
hydrazones, whereas diethyl malonate, ethyl cyanoacetate and 
cranoacetainide give mixtures of triazolotriazines (itla and b) and 
(2), and the triazolylhyazones (43a- c). 	This type of coupling 16 
Ph 	Ok*Phi*Ph 
21 	 RI 	H 
(41) 	 (42) R2 
R1 R. 	R1, 	a; OO2Et 	CO2Et 
NH2 O02Et O02Et 	ON O02Et 
NH2 OONH2 	 C; ON 	OONH2 
has been extended to 14-carbamoyl--1H-1,2,3-triazole--5-diazonium 
chloride. 	Thus, when the diazonium salt () is coupled with a 
range of active methylene compounds in the presence of base, the 
main products are the hydrazones [Scheme 13; (45a-e)] and not the 
corresponding triazolotriazines as was observed in the coupling reactions 
of the phenyldiazonium salt. (36). However, the hydrazones 
(45a-e) on heating with glacial acetic acid cyclise to the 
corresponding triazolotriazines (46a-e). 
(ii) The Reaction of Heterocyclic Methylene Derivati ves with 
Toluene-p-sulphonyl Aside: fliazo-Transfer Reactions 
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Scheme 15 
molecule, usually toluene-p-sulphonyl azide, to an acceptor 
molecule - usually an active methylene centre- has been used in the 
4 517 synthesis of bridgehead-fused 1,2,3-triazoles. 	Thus, when 
(2-pyridylmethyl) ketones (147)  are treated with ethanolic 
potassium ethoxide followed by toluene- D-sulphonyl azide, they 
afford high yields of the corresponding 3-acyl-1 ,2 ,3-triazolb - 
[1,5- a ]pyridines [Scheme 114; (149) 
	
High yields of 3-acyl- 
1,2,3 -triazolo [1,5-a Jquinolines (o) are obtained by the similar 
reaction of aryl (quinolin-2-yl) methyl ketones with toluene-p- 
14,17 
sulphonyl azide. 	The diazo stage (48) in none of these reactions 
could be isolated. 	However, treatment of 1-acyl-1,2,3-triazolo-. 
[1,5-a] pyridines with perchloric acid 14 in dioxan gives 
[probably via the fused nerchlorate (51) ] the yellow-orange diazonium 
perchlorates (52), derivatives of the hypothetical diazo- inter-
mediates (148). 
Further examples of the 'Diazo Transfer' route to bridgehead-
fused 1,2,3-triazoles have been furnished by the work of 
Abramovitch and his co-workers. 18 They found that heating 
quinaldine (53) with benzenesulphonyl azide gave benzensulphona2uide 
FhSO2 N3 
(53) 	 () NEF .4. 
• 	 • 	
• 	 H 	 iL 
	
PhS02NH2 	• + 
Scheme 16 	• 	• 	__ 
and 1,23-triazolo[1,5-a]qUino1ine (.55) instead of the expected. 
2-diazomethyJqUinolifle 	Scheme 16., (54)].Formation of the fused 
triazole (55) was explained as resulting from the ring-chain 
tautomerism [(54)(55) ] of 2-diazomethylquinoline (4). . The 
general applicability of this synthetic route is demonstrated by the 
reaction of benzenesulphonyl azide with l-methylisoquinoline (56) 
ZJtII) PhS02N3, . 	 PhS02NH2 
Me 	






and 6-methylphenanthridine (58). In each case, the 1,2,3-triazolo 
heterocycles (57) and (59) were produced in excellent yields 
18 
(iii) The Oxidative Cyclisation of Heterocyclic Ketone 1-lydrazones 
Heterocyclic ketone hydrazones (61) can be oxidised to give 
bridgehead-fused 1,2,3-triazoles ( 63) via cyclisation of the diazoalkyl 
intermediates (62) according to the general Scheme 17. Thus dehydrogenation 
of pyridine-2-çarboxaldehyde hydrazone 9 ' 2° (6) using silver oxide or 
potassium- ferricyanide in alkali yielded not the expected 2-
diazomethylpyridine (6) but the cyclic 1,2,3-triazolo{1,5--a]- 
-10- 
' P==YN 
(64) 	Scheme18 	(ss) 	 (66) 
pyridine [Scheme iS; (66)]. 	Reimlinger et a121 prepared 1,2,3- 
triazoio[5,1-a]isoauinoline (69a) and its derivatives (69b and c) by 
	
R1 -O 	 R1 -NNH2 
N2H4 
b7i 	 (68) 
R 	 11MN02 
a; H 	H 	 RN 
UGH3 	OCH3 
C; 	H 	CH3 
Scheme is 	
(69) 
the oxidation of the corresponding 1-acylisoquinoline hydrazones (67) 
with manganese dioxide. 
(iv) The Formation of Bridgehead-Fused123-TriaZoleS by Intramolecular 
cycloaddition Reactions Of Azides. 
Bridgehead-fused 1,2,3-triazoles are also accessible by the 
intramolecular 1,3-dipolar cycloaddition of many azides. 	Thus, the 
intramolecular cycloaddition of aryl azides bearing ortho-alkenyl and 
22 alkynyl side-chains has been reported by Fusco et al. 	Heating the 
AgO 
'N CH -H2 
H 2 N—!\i 
- N= N+  
CCHT C HR1 
(70) 







3Z R2  
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R1 =H Or Ph 
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• ortho-azidophenylalkenyl ethers [Scheme 20; (71)]. under reflui in 
benene gave aziridines (73) via.the ünstablétriazoline intermediates (12). 
The involvement of such intermediates in these reactions was established 22 
by carrying out the decomposition of (11) at room temperature in 
hexadeuteriobenzene and monitoring the progress of the reaction by 
n.m.r. . In addition to the signals due to the starting azide (ii) 
and the final aziridine product (73), the spectrum showed a set of signals 
r 
due to the corresponding triazoline (72). 
CrO1--CH2CCR 	R 
(.) 	 a; 	H 
Ph 
Heating the corresponding alkynes 	(74) in benzene for 0.5h gave 
the fused 1,2,3-triazoles (75). It was found that the reaction was 
faster in the case of the terminal alkyne (74a) as compared with the 
phenyl derivative (74b). This kinetic effect was attributed 22  to 
increased steric hindrance to cycloaddition due to the phenyl group in (74b). 
A further example of 1,3-dipolar cycloaddition leading to a 
bridgehead-fused 1,2,3-triazole is furnished by the work of Uhle. 23 
He reports that when the pseudodiosgenin derivative (76) is treated 
with potassium azide in dimethylformamide, the toluene-p-sulphonyl group 
is displaced (Scheme 21) and this is followed by intramolecular 
dipolar cycJoaddition of the azide group in the intermediate ('(7) to 
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Scheme 23 
-12- 
1.2 Aspects of the Reactivity of Bridgehead-Fused 1,2,3-Triazoles 
(i) Reactions Involving the Loss of Molecular Nitrogen 
(Triazole Scission) 
(a) Hornolytic (Thermal or Photochemical) Scission 
The first reported example of the loss of molecular nitrogen 
from a 1,2,3-'-triazole was that described by Graebe and Ullmann in 
1896. 	They showed that when 1-phenylbenzo-1,2,3-triazole (19) was 
heated, it eliminated nitrogen to give carbazole (80). 	This type 
iTN  
•(79) 	 (80) 
of reaction has been explained by a number er of workers 	as 
probably occurring by a radical mechanism involving the homolytic 
scission of the triazole ring. 
Crow and Wentrup 24,25  have shown that the pyrolysis of 
phenylazide (81) under vigorous thermal conditions results in ring 
contraction to give 1-cyanocyclopentadiene (84) and thermal 
rearrangement to give 	'*'- [Scheme 22; (85) 1. 	In contrast, 
they found that pyrolysis of 1,2,3-triazolc[1,5-a]pyridine (86) gave 
mainly azobenzene [Scheme 23; (92)1.plus some aniline (85) but no 
l- cyanocyclopentadiene (814). 	The different product mixtures observed. 
despite the apparent common intermediacy of phenylnitrene in both 
thermal processes is explained in terms of generation- of the phényl- 
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Scheme 24 
-13- 
that the pyrolysis of phenyl azide generates the phenylnitrene in the 
singlet state which then undergoes preferential ring contraction to 
yield (84). 	Conversely, the 2-pyridyicarbene (By) produced by the 
pyrolysis of 1 , 2 ,3-tnazolo[1,5 -- ajpyridine (86) is suggested 
214
to 
rearrange to phenylnitrene in the triplet state which preferentially 
dimerises to azobenzene (92). 	Pyrolysis is assumed to involve initial 
homolytic cleavage of the N-N--bond shown in [Scheme 24;(86)] and 
to occur with spin conservation to give the singlet biradicaj. (93a). 
Subsequent rotation about the N(2)-C(3)bond I (93)(94)] would then 
produce a speciSs in which the separation of the radical lobes may be 
sufficiently lrge to render the distinction between singlet and triplet 
states meaningless. 	Subsequently, loss of nitrogen from the ground 
state (93b) or (94) (more likely now to be in the triplet state) would 
give the triplet nitrene (95) which then dimerises to azobenzene (92) 
or hydrogen abstracts to give aniline (85). 	To test the, validity of 
these assertions, Crow and his workers2425  studied other generators 
of 2-pyridylcarbene to compare their thermal behaviour with that of 
1,2,3-triazolo [l,5- aJpyridine. 	They found that in the pyrolysis of 
tosylhydrazones of pyridine 3 - and 14-aldehydes and of 5-pyridyltetrazoles 
the major products were l-cyanocyclopentadiene (814) (20-60%), aniline 
(85) (2-10%), benzene (1-105) and benzonitrile (0.5-5%) and that detectable 
amounts of azobenzene (92) were not produced. 	The logical conclusion 
from these observations seems to be that of all the generators of 
phenylni -trene, only 1,2,3-triazolo[ 1,5-al pyridine (86) has the unique 
ability of producing the triplet species which is capable of dimerisation 
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(b) Acid Catalysed lleterolytic Fission 
Acid-catalysed scission of bridgehead-fused 1,2,3-triazoles 
268 5b, , has been studied by a number of workers. 2a, 
	
Thus from 
the studies of the ultraviolet absorption of 1,2,3-triazolo- 
[1,5-a] pyrid 	
26
ne in acidic solution, Boyer and his group 	concluded 
that the species present was the corresponding cation [Scheme 25; (97)] 
The stability of these cations was shown by the fact their 
solutions in 1.2M aqueous hydrochloric acid shoied no change in 
wavelength or intensity of ultraviolet absorption after standing 
at room temperature for two weeks. At higher temperatures, however, 
rearrangement of (97) occurred with loss of nitrogen to give the 
product of acid-catalysed triazole scission (ioo). 
Tennant and his group2aa have described a number of examples 
of acid-catalysed triazole scission. 	Thus, when the triazoloquinazolone 
(101) is heated under reflux in acetic acid, it affords the 
acetoxyquinazolone [Scheme 26; (102)] while warming with both aqueous 
dilute sulphuric acid in ethanol and acetyl chloride in glacial acetic 
acid, gives the hydroxy- and chloro- derivatives (10 14) and (103) 
respectively. 
2a 
 When the triazoloquinazoline (ios) is treated with 
trifluoroacetic acid at room tenmerature for 2th, triazole scission 5b 
occurred, giving the trifluoroacetate [Scheme 27; (106)]. 	A similar 
breakdown of the triazoloquinazoline (105) also occurs in acid halides 
to give the bromo- and chlpro- derivatives (109) and (loT) but scission 
in ethanolic sulphuric acid is accompanied by hydrolysis to give the 
quinazolone (108). 	Likewise, heating the parent triazoloquinazoline 
(111) with both acetyl chloride and bromide in glacial acetic acid gives the 
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Acid-catalysed triazolescission is not successful with 
bridgehead-fused 1 ,2,3-triazoles bearing electron-withdrawing groups 
at C-3' 8 This inertness is suggested to be due to the reduced 
basicity of the triazole ring and hence inhibition of the protonation 
which is postulated as the initial step in the mechanism (Scheme 28) 
proposed for acid-catalysed triazole scission. 	Thus, treatment of 
the bridgehead-fused 1,2,3-triazole with acid leads to a protonated 
species (llit) which ring opens to the tautomeric forms (115a and b). 
Loss of nitrogen from (115a and b) gives the product. 	The alternative 
route in which the triazole ring first opens to a diazo species (117) 
prior to protonation is not thought to happen because with electron-
withdrawing groups at C-3 this species (117) will be stabilised and hence 
scission should be favoured. 	However, it has been shown 5b,8 that 
b with electron-withdrawing groups at C-3, triazole scission does not 
occur. 	(See later). 
A recent report 28- describes the ring opening of 5,3-dimethyl-
12 ,3rtriazolo11,5_aJpyrirnidine by halogenating agents. 	Thus when 
57-dimeth 1-1,2,3-triazolo[l,5_aJpyrimidine [Scheme 29; 	(119)] 
is treated with N-bromosucciniide in chloroform, it gives 2-(a,ct- 
dibromomethyl) -4,6_dimethyipyriidifle (123a) as the major product (90%) 
with minor amounts of 4 ,6-dimethylpyrimidine-2-carboxaldehyde dimethyl 
acetal (123b) and 14,6- dimethyl-2-ethoxy-methylpyrimidine (122) and 
not the expected product 3-bromo-5,7-dimethyl-1,2,3_triazolo[l,5_a]_. 
pyrimidine (118). 	Formation of the dibromo-prodüct (123a) is proposed 28 
to occur (Scheme 29)by initial ring-opening of the triazolopyrimidine (119) 
to the diazo-tautomer (120) followed by reaction with bromonium cation to give 
adiazoniujn intermediate (121) which affords the product (123a) by reaction with 
bromide ion and loss of nitrogen. 	The diethyl acetal (123b) is 
suggested" 8 to originate from trace amounts of ethanol in the 
chloroform while the ether (122) is postulated to arise by 
ethanolysis of the intermediate [(121) ;XH ]. 	Reaction of the 
triaza(opyrimidine (119) with N-chlorosuccinimide gives the expected 
product (123d) while the analogous reaction with iodine monpchloride 
affords ,6dimethylv-2 - (a-iodo- a- chloromethy1)pyridjne(123c). 
(ii) Rearrangement Processes 
As already discussed, acid-catalysed triazole scission is 
probably not preceeded by ring opening to a diazo-form [that is by 
diazoalkylideneamine-1 ,2 ,3 - triazo1e ring-chain tautomerism 
N N 	NN 
~ML NçL 
(i)(2)J. However, this type of tautomerism is well documented for 
simple 1,2,3--triazole derivatives, the earliest example being that 
reported by Dimroth29 in the early 1900's when he interpreted the 
kinetics of the reaction sequence E (12 14)(125)J as taking place in the 
unionised enol molecule. 	Later on however, a reconsideration of 
this reaction by Brown and Hammick 3° indicated that the mechanism of 
the ring-chain tautomerism[(12 14 )(l25)Jwas probably bimolecular in 







(R'= Me, OEt) 
(125) 
character and involved initial ionisation to the enolate anion of 
(124). Hermes and Marsh 32 observed the same type of ring-chain 
tautomerism between 1-cyano-1,2,3-triazole (126) and the rdiazo- 
NCyN 
(126) 
NC,,, 	+ N 
(127) 
!cyanoethylideneneixxiine (127). The evidence for the co-existence ,  of 
both tautomers (126) and (127) is based on the temperature dependence 
of the i.r. spectrum. 	Thus the i.r. spectrum at l0 ° shows only 
cyano absorption at 2250cm 1 while at 
350  it exhibits additional 
strong absorptions at 2160, 2130 and 1560cm 
l, 
 indicating the presence 
of the C=N-CN group. 
Cycloaddition reactions 33  of arenesu1phon1 azides with 
ynamines affords 1-arenesu1phonyl1,2,3-triazoles which also exhibit 
Iffell 
SO N3 
R'CCNR + LáJ 
(128) 
(129) 
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diazoalkylideneamine-1,2,3-triazoje ring-chain tautomerism. Thus the 
cycloaddition of the arenesulphonyl azides (129) to l-(,N--
diethylannno)prop-l-yne (128a) and 2-(,N--dimethylasnino)phenylacetylene 
(128b) yields the crystalline N,N-dialkylamino-1,2,3-trjazoles 
(130 a and b) whose i.r. spectra in chloroform contain peaks at about 
2000cm 1 characteristic of diao-absorption and attributable to the 
presence of the diazo- tautomers [Scheme 30;(131a and b)]. 	On the 
other hand, the solid phase i.r. spectra of (130 a and b) lack absorption 
at about 2000cm 1. demonstrating the absence of the diazo-tautomers 
(131a and b) in the solid state. 	. 	. 
More tecently 1 it has been shown that this type of ring-chain 
tautomerism also takes place in diazo-group transfer reactions with 
acetylenes. 	Thus, toluene-p-sulphonyl azide reacts with 2-ethoxace- 
tylene (132) to give the diazoacetimidate (13 1 ). 	S-AJ.kynyl ethers 














(132) 	 (133) 
(T=p—to1I.) 
(137a- d) or the is omeric 5-alkoxyl-1 ( arylsulphonyl )-lt-aJkyll ,2 ,3 
R2 
RN=N[ 
TR N-II 	I 	•-'O' • 
R1 	 • 	 (137) 
l3s) 	• 
G; 	C2H 5 OH3 
OH3 O2H 5 
C; 	OH3 OH3 
02H 5 OH 5 
Scheme 31 
triazoles (136a-d), which exist in equilibrium in deuterochioroform. 
In these systems, the diazo- forms (134.) and (137) can be isolated 
and characterised. 
As has been said earlier, both the azide -tetrazble tautomerism 
-20- 
N- 	N=N+ 
() 	 (8) 
NX 
N 
(10) 	Scheme 2 	(9). 
[ (y)(8); x = ic ] and the attendant Dimroth rearrangement 9,10,34,36 
(8 ) • 	 ) 	 = NJ have been well documented for bridgehead- 
	
fused tetraoles. 	Temple and his group 9,10,34 report that the azide 
Cl 
(1 38) (i 3 9) 
exists (138) mainly as the 4 -amino- 5- chlorotetrazolo11,5-cjpyrimidine 
(139) while (140) exists mainly as 4-azido-6-ch1oro5-
ethdxymethy1eneadnopyrirnidine (litO). The structures of these 




(140) 	 (141) 
the i.r. spectrum shows a peak at 1100 - 1000cm
-1 
 which is 
characteristic of tetrazoles while in the i.r. spectrum of (ibo), there 
is an absorption at 2200 - 2100cm ' - the azide region. 	Temple .et 
al studied other fused tetrazoles 10 and came to the conclusion that 
the tetrazole tautomer is stabilised by electron-donating groups while 
the azido-tautomer is stabilised by electron-withdrawing groups. 
Another example. of azide-tetrazole tautomerism is that 
demonstrated by Huisgen and his group  35  who have shown that there 
is an equilibrium between 5,7-dimethyltetrazolo[1,5'a lpy.rimidine 
Me 
Me 	
•• 	 M 
~N) 




N E N 
(142) 
	 (143) 
(1142) and 2-azido-4,6-dimethylpyrimidine (1143), which has been 
isolated as the cycloadduct with dimethyl acetylenedicarboxylate. 
-22-. 
In contrast to bridgehead-fused tetrazoles, however, only one 
rearrangement of a bridead-fused 1,2,3-triazole [(7) 	(8) 
(10); X = CR ]. 	has been reported. 8 
As was mentioned 
earlier, it has been shown 8 that the condensation of 5-aminr4-phenyl 
lH-1,2,3-triazole (15a) with ethyl acétoacetate in the presence of 
piperidine gave two isomers, mainly 5-methyl-3-phenyl-1,2,3-triazolo-
[ 1,5-a]pyrimidin-7 (1H)-one (16a) as the base stable isomer, which 













Scherne32 	• 0 70) 
to the thermally stable isomer (17a). Reconversion of the isomer 
(17a) into (16a) was achieved  by warming in ethanolic piperidine. 
The proposed mechanism for this rearrangement (Scheme 32) 
involves the open chain forms [(1 11 14) 	(145)] which could not, 
however, be detected by i.r. and 
1
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As was discussed in Chapter 1, bridgehead-fused 1,2,3-triazoles 
of the 1,2,3-triazolo [1,5- a Ipyrimidine type (16) have been shrnm 13 
to undergo the new type of reversible Dimroth rearrangement [ (i6) 
(l14t)(lT) I which embodies the hitherto unknown diazoalkylideneamine 
-1,2,3-triazole ring-chain tautomerism [ (16a) —_ (1 11 1 a) 	and 
R 
a, 	Ph 
Scheme 3 3 
	 CON H2 
(14a) (ha) I 
	
Despite the fact that electron-withdrawing 
groups on the pyrimidine and 1,2,3-triazole rings should stabilise 
the presumed diazo-intermediate (l) in such rearrangements (see 
Chapter 1), i.r. and 	n.m.r. studies of the phenyl compounds 
(16a) and (ha) and the corresponding amides (16b) and (rib) failed 
to provide any evidence for the corresponding diazo- intermediates 
(144a) and (iOm). On the other hand, variable temperature 1 H n.m.r. 
studies 8 have shown that the H n.m.r. absorption of the 
triazolopyrimi dines (1115) exhibits temperature dependence vhich can 
-25- 
be attributed to the rapid ring-chain tautomerism [Scheme 34; 
(145) (16) ] and that the activation energy for the process is 
N— N. NEN 
R2(XL 
(145) R' 	R2 P3 
•a Me H Me Ph 
b H Ac Me Ph 
c;H H H Ph 
d Me H Me CONH2 
0; H Ac. Me CONH2 
Scheme .3& 	f; H H H CONH2 
lower in the case of the amide series (145d-f) compared with the 
phenyl series (145a-c) indicating the stabilising effect on the 
diazo-tautomer (146) of electron-withdrawal in the 1,2,3-triazole 
ring. Consequently, it was of interest to investigate the effect of 
increased electron-withdrawal inthe pyrimidine and 1,2,3-triazcle 
rings in 1,2,3-triazolo [1,5-al pyrimidines on the stability of the 
diazo- form (1 1 6) in the hope that the latter might become the stable 
tautomer and hence he more readily observable. With this aim in mind 
it was decided to investigate synthetic routes to the substrates 
(liii), (149) and (151), in which electron-withdrawal in either or 
both the pyrimidine and triazole rings is enchanced hence allowing the 






(14 8 ) 
extent in the corresponding diazo- forms (11t8),(150) and (152). 
NEN+ 













N 	 OH 
c I oNH2 	(1556) 	 MH  






2.2 The Attempted Synthesis of 3-Substituted-1,2,3-Triazoio-
[1,5-a }pyrimidine-5,7(4H, 6H) - diones (lit?) 
The route envisaged for the synthesis of the 1,2,3-triazolo-
pyrimidinediones (itty) involved the condensation of the 
athnotriazoles (15) with cyanoacetyl chloride to afford the 
arninotriazolopyrimidinones (154) either directly or via the 
cyanoacetanidotriazoles (153). It was then hoped that acid- or base- 
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N—N 
OH- 	
H2NN T'  .NH 
Rn a(Ph) or b (CO NH 2 ) 
Scheme 35 	 (is 4) 
catalysed hydrolysis of the amino-group in the amines (154) would 
give the required diones (iit). This type of hydrolysis is 	 d13  
in the acidic or alkaline hydrolysis of arninotriazoloquinazolines 
(155) to give triazoloquinazolones (156) or quinazolones (is) 
and in the well known 37 hydrolysis of tt-aminoquinazolines to 
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N—N 	NN .• 130 	NN 
-28- 
In practice, 4.rpheny1-lH. -'1,2,3triazole (15a) condensed 
readily with cyanoacetyl chloride in refluxing benzene to afford 
the cyanoacetamidotriazole (153a). 	The structure assigned to this 
product is fully consistent with its properties and transformations. 
Its i.r. spectrum contained cyano- absorption at 2250cm' and also 
carbonyl and NH bands and its 1H n.m.r. spectrum showed methylene 
absorption at t 6.28. By way of further establishing the structure 
of the triazole derivative (153a) an attempt was made to convert it 
by acetylation into an -acetyl derivative (158) which would show 
characteristic 5a spectral properties for the acetyl group. However, 
the attempted acetylation of (153a) was unsuccessful. 
An initial attempt to effect cyclisation of the amide (153a) 
by heating in glacial acetic acid ;zas unsuccessful. In contrast, the 
conversion of (153a) into the desired amine (1514a) or (154c) was 
smoothly achieved in high yield by heating under reflux with 
piperidine in ethanol. The analytical, mass spectral and i.r. data 
of the product obtained are consistent with the structure of (15 1 a) 
or (154c). Its i.r. spectrum contains primary amino- and carbonyl 
absorptions but no H n.m.r. spectrum could be obtained because of 
its insolubility in [ 2H6  I -dimethylsulphoxide. It was not possible to 
determine which isomer (15 1 a) or (15c) was formed and so for the 
purpose of discussion the product will be assumed to be (15 1 a). 	The 
attempted characterisation of the aminotriazolopyrimidine (15 1 a) by 
methylation was unsuccessful. Thus, the compound (154a) was largely 
unaffected by treatment with dimethyl sulphate in the presence of 
alkali or methyl iodide in the presence of sodium hydroxide. The 
	C' 
use of methyl iodide in the presence of potassium carbonate gave a 
very low yield of a product whose mass spectrum showed a parent ion 
I 
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at rn/c 255 indicating it to be a dirnethyl derivative but, 
unfortunately, there was insufficient of this material for 
characterisation. 
However, the structure of the amine (15 1 a) was readily verified 
by its behaviour towards acid-catalysed tn 	
8,214 
azole scission. 	Thus, 
when (154a) was heated with glacial acetic acid, it gave a product 
whose spectral properties indicated it to be a mixture of the 
acetoxybenzyl and hydroxybenzyl . pyrimidinones (159) and (160). 	In 
particular, the i.r. spectrum of the product contained bands at 3200 
and 1720 cm 1 attributable to hydroxyl and acetoxy- groups respectively 
and its mass spectrum showed parent ions at m/e 216 and 259. Since 
the mixture defied all attempts at separation it was converted by 
hydrolysis completely into the alcohol [Scheme 31; (160) ] . 	The 
Structure of the alcohol (160) is fully consistent with its properties. 
Its i.r. spectrum shows hydroxyl, carbonyl, and NH absorption and its 
'H n.m.r. spectrum contains pyrimidine and benzylic hydrogens at 
.t 14.66 and 5.08 respectively. 	The analytical and mass spectral data 
are also consistent with the structure (160). 
Triazole scission also occurred when the amine (1514a) was heated 
under refiux in acetic anhydride. 	On a relatively small scale, this 
reaction afforded a diacetyl derivative which is assigned the structure 
(161) on the basis of the following evidence. 	The i.r. spectrum of 
the diacEtyl derivative contained NH, acetoxy and acetyl absorption 
and its mass spectrum showed a parent ion at m/e 301 which is expected 
for the diadtyl derivative (161) but there was insufficient of it 
for its 
1H n.m.r. spectrum to be obtained. 	However, when the reaction 
of the amine (1514a) with acetic anhydride was repeated on a larger scale 
the product was.a triacetyl derivative. The structure (162) assigned 
-30- 
to this product is based on its properties and transformations. 
The i.r.spectrum of (162) shows characteristic 5a  high carbonyl bands 
at 1780 and 17140 cm ' while its 'Ti n.m.r. spectrum contains proton 
absorption at t 7.70, 7.88 and 7.80 typical of a ring N-acetyl group, 
NHAc and an acetoxy group respectively. 	The mass spectrum of (162) 
shows the expected parent ion at m/e 3143 and it gave a correct 
elemental analysis. 	The structure of the triacetyl derivative (162) 
is further supported by its $r.tho1rgä to a product whose properties 
1' 
are consistent with its being the benzy1pyri1flidine (163). 	Thus, its 
i.r. spectrum contains both carbonyl and NH bands while the mass 
spectral and analytical data agree with the expected values but there 
was insufficient material to measure its 'H n.m.r. spectrum. 
In an effort to establish rigorously the structure of (163) 
and hence that of the aminotriázolopyrimidine (1514a) an attempt was 
made to synthesise the benzylpyrirnidine unambiguously by the standard 
condensation of Dhenylacetamidine (1614) with ethyl cyanoacetate to give 
the amine (165) followed by acetylation. 	In practice, the attempted 
condensation of ethyl cyanoacetate with phenylacetamidine (1614) failed 
to yield the desired pyrimidine (165), the only identifiable product 
isolated being phenylacetamide which is presumably formed by the 
hydrolysis of phenylacetamidine in the reaction mixture. 	However, the 
structure (1514a) for the aminotriazolopyrimidine was further substantiated 
by its trj.azole scission 8 in a hot mixture of acetyl chloride and 
acetic acid to give the chlorobenzylpyrimidine (166). 	The i.r. spectrum 
of (166) contains primary amino- and carbonyl absorption while its 
mass spectrum shows a parent ion at m/e 279 instead of the expected 
value of 277 indicating the presence of the heavier isotope of chlorine. 
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In an attempt to obtain the dione (147a) an ethanolic solution 
of the triazolopyrimidinone (154a) was heated under reflux with 
aqueous dilute sulphuric acid but this reaction gave only a small 
quantity of an unidentified solid. The attempted base-catalysed 
hydrolysis of (154a) was also unsuccessful, giving instead a product 
whose i.r. spectrum showed NH and hydroxyl absorption while its mass 
spectrum gave no ion pressure. 	However, the combustion analysis was 
almost consistent with its being the monohydrate of the hydroxyl deri-
vative (160). 
The failure of the attempted base-catalysed conversion of the 
amine (154a) into the dione (147a) prompted an attempt to synthesise 
the snide (154b) or its isomer (167). In these compounds the triazole 
ring should be stable to acid-catalysed scission 5b,  thus allowing the 
possibility of their acid-catalysed conversion into the dione (1 147b) 
Consequently, the cyanoacetamidotriazole (153b) was synthesised by 
condensing the triazole snide (15b) with cyanoacetyl chloride. The 
product (153b) was isolated as a monohydrate and its structure is fully 
consistent with its i.r. spectrum which shows amino and carbonyl 
absorption and a band at 2280 cm -1  characteristic of the cyanogroup. 
In accord with the assigned structure, the cyanoacetamidotriazole 
(153b) underwent smooth cyclisation on heating with piperidine in 
ethanol, to afford the desired triazblopynimidine snide (154b) in high 
yield. This product was again isolated as a monohydrate and attempts 
to obtain the anhydrous compound were unsuccessful. However, its 
structure is fully consistent with its i.r. spectrum which lacked cyano-
absorption but showed bands assignable to a primary amino-group and 
a cyclic snide group respectively Also its mass spectrum contained 
a peak due to the parent ion at m/e .l9)-t. The attempted acid 
-32- 
hydrolysis of the amino-amide 	(154b) to the dione (147b) gave 
only unreacted starting material. 	Base-catalysed solvolysis of 
(15 14b) was not attempted due to the lack of success with the phenyl 
compound (154a) (see before). 
2,3 The Synthesis of 3'-hoxycarbonyl-1,2,3-Triazolo 11,5-al-
pyrimiftine Derivatives 
As has been discussed earlier, replacing the phenyl group by 
a carboxamide group at the 3-position in a 1,2,3 -triazolo [1,5-a fr 
pyrirnidine lowers the 1 H n.m.r. coalescence temperature for diazoalkyl-
idenearnins-1,2 ,3-triazole tautomerism in these molecules presumably 
due to stabilisation of the diazo-tautomer by the electron-withdrawing 
groups at c(j). 	Since an ester function is significantly more 
electron-withdrawing than a carboxamide group, the coalescence 
temperature for tautomerism should be even lower in 1,2,3 -triazolo-
[1,5-a ]pyrimidines substituted with a 3-ethoxycarbonyl group. 
Conversely, the demonstration of such a substituent effect would lend 
further support to diazoa1ky1idenej -triazole tautomerism as the 
origin of the temperature dependence of 1ii n.rn.r. spectra of 
triazolo [1,5-a] pyrimiine. 8 To test the validity of these 
assertions, it was decided to attempt the synthesis of a series of 
3-ethovcarbonyl-1,2,3-triazolo [1,5 - a I prrimidines and to study the 
temperature dependence of their 1 H n.m.r. spectra. 
The synthetic route to suitable 1,2,3-triazolo [1,5-a] pyrimidines 
with an ethoxycarbonyl substituent at CO) was modelled on previous 
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-33- I 
ethyl 5-amino-1,2,3-triazole-4-carboxylate (168). This previously 
-unknown triazole derivative was readily synthesised by the diazo-
transfer reaatioJ T of toluene-p--sulphonyl azide with the known 
anidine (170).: ThLS reaction also gave toluene-p---sulphonathdotriazole 
(189) identified by its conversion to the diacetyl derivative (191). 
The amine (168) reacted smoothly with acetylacetone in the presence of 
HNH CO2Et T502N3 










piperidine to afford the triazolopyrimidine ester (169a) in good 
yield. 	The structure of this product follows from its combustion 
analysis and its spectraY properties. 	In particular, its 1H n.m.r. 
absorption is similar to structurally closely related triazolotyrimidines.5b 
Thus, its 111  n.m.r. spectrum shows a singlet at t2.76 due to the C(6) 
proton and absorption at t-7.38 and 7.16 attributable to the C(5) and 
CM methyl groups respectively. The amino-triazole (168) also condensed 
smoothly with benzoylacetone in the presence of piperidine to afford 
-34- 
a single triazolopyrimidine product. 	This is assigned the structure 
(169b) as opposed to the alternative possibility (169c) on the basis 
of its H n.m.r. spectrum. 	This shows unsplit methyl absorption at 
-Os 
t 7.06 and a singlet .att2.03 due to the c(6) proton wi-aaethe 
methyl band in 'H n.m.r. spectrum of (169c) would be split due to thQ 
c(6) - c(i) double bond. 	The preferential formation of (169b) is 
in accord with initial condensation between the amino-group in (168) 
with the more reactive acetyl group. 
Unexpectedly, the aininotriazole (168) failed to condense with 
ethyl acetoacetate in the presence of pieridine. 	This behaviour is 
unexpected in view of the success with similar condensations5b, and 
may reflect the lower basicity of the primary amino-group in the ester 
(168), compared with the corresponding amide which does condense satis-
factorily with ethyl acetoacetate.5b 	However, the amine (168) did 
react with ethyl acetoacetate in the presence of glacial acetic acid. 
Two products were obtained one of which was high melting and gave 
analytical and i.r. spectral data corresponding to the carboxylic acid 
(171) or (172) though it did not liberate carbon dioxide from sodium 
hydrogen carbonate solution. 	The second lower melting product was formed 
in major amount and gave analytical and i.r. spectral data consistent 
with its formulation as either the triazolopyrimidinone (173) or its 
isomer (174). 	However, its 1H n.m.r. spectrum showed clearly it was 
a 50:50 mixture of the two isomers (173) and (174). 	Thus, the 
n.m.r. spectrum contains two pyrimidine hydrogens at t3.68. arid 14.014, 
the first one being split into a doublet with a coupling constant of 
2Hz. 	There are also two ester peaks and two methyl signals att 7.33 
and 7.54 due to the isomers (173) and (174) respectively. 	The first 
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constant of 1Hz. 	Repeatea crystallisation of the mixture failed 
to change the proportions of the two isomers. 	The formation of the 
isomeric mixture of (173) and (174) may be due to condensation of the 
ajtinotriazoJ.e with the ethyl acetoacetate in both possible ways. 
However, it is more likely in view of previous work 16  that the formation 
of (173) and (174) is the result of Dimroth rearrangement either before 
(Scheme 42)  or after (Scheme 43) cyclisation of the vinylaminotriazole 
1(175) 	(176) 1 which is the probable 16  intermediate in the 
condensation of the aminotriazole with ethyl acetoacetate. 	The attempted 
alkaline or acidic hydrolysis of the isomer mixture (173)/(171) to the 
corresponding mixture of acids (181)1(182) was unsuccessful. 
N = NI 
OtNCQ2H OR 
(181) 
2.4 	The Synthesis of 7-Ethoxycarbonyl 1,2,3-Triazolo [1,5 -aJ 
pyrimidine Derivatives 
With a view to obtaining 1,2,3-triazolo [1,5-a Ipyrimidine 
derivatives bearing an ethoxycarbonyl substituent at c(r) for variable 
temperature 1 H n.m.r. studies, the condensation of the aminotriazoles 
(15a and b) with ethyl acetopyruvate (183) was investigated. •Thus, 
the aminotriazole[Scheme 44; (15a) ] condensed readily with the 
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diketo-ester. (183) inthe presence of piperidine to afford the ester (18 11a). 
The i.r. spectrum of (18 14a) contains carbonyl absorption at 1710cm 1 
and the analytical and mass spectral data agree with the expected values for 
the structure (18 1 ). 	However, the attemoted condensation of the 
aninotriazole (15b) with the diketo-ester (183) in the presence of piperidine 
was unsuccessful. 
It will be' recalled (see before) that 1,2,3-triazolo[l,5-a]-
pyrimidines of type (16) are now known 13  to exhibit diazoalkylideneamine-
triazole ring-chain tautomerism [ (16a) 	(1)4a)) 	Further convincing 
evidence for this equilibrium (Scheme 45) was obtained in the present work 
when the 1 H n.m.r. spectrum of the t ri azolopyrimi dine (169a) was measured 
in dimethylsuiphoxide at various temperatures. 	Thus, when the 1 H n.m.r. 
spectrum of (169a) was run at suitably elevated temperatures, the Me (5) 
and Ne(7) signals coalesced. 	Further elevation of the temperature resulted 
in the appearance of a single singlet due to coalesced Me(5) and Me(7). 
Lio interpretations can be made about these variable temoerature effects. 
The first is that the structures (169a) and (185a) are undergoing rapid 
interconversion and consequently only an averaged spectrum of (169a) and 
(185a) is being observed. 	Secondly, at elevated temperature, the open 
chain form [(186a) 	(187a)] is preferred. 	Each interpretation, however, 
involves the existence of diazoalkylideneamine-tri azole tautomerism. 
Unfortunately, the 1H n;m.r. resonance of the C(5) methyl group in the 
compounds (169b) and (18a) showed no splitting, thus providing no basis for 
the study of the temperature dependence. of the 
1H n.m.r. spectra of the 
compounds (169b) and (184a) and hence for the detection of the expected 
equilibria [(169b)(18)] and 	[(l81 a) t (188)] 
The free energy of activation,AG* = 16.7 kcal mol ' , for the process 
[ (169a) /(185a) = (1-86a)/ (187a)}, was obtained from the coalescence 
temperature, Tc, and the chemical shift rb (in Hertz) being averaged, by using 
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the equation; 42. 
Ar* . .= 	.59Tc [ 9.97 + log10 Tc/ ] 	(1) 
It has been mentioned earlier that the activation energy for 
diazoalkylidenëamine-1,2,3-triazole tautotherism in 1,2,3-triazolo[1,5-j-
pyrimidines is lower for amide substituted triazolo[l,5-a]pyrimidines 
= lBkcal mol 1 ) compared with phenyl substituted triazolo[l,5 -a] -- 
pyrimidines (AG* = 22kca3. mol 1 ). 	Thus, in the ester series [cf. 
Scheme 45; (169a) / (185a) 	(186a) / (187a)], the activation energy 
= 16.7kcal moih is even lower than in the amide series. 	This 
evidence supports the theory that a more electron-withdrawing substituent 
at C(3) in 1 , 2 ,3-triazolo[1
1 5-a]pyrimidine helps to destabilise the 
structures (169a) and (185a) relative to (186a) and (187a). 
2.5 Experimental (For general experimental procedures, see Appendix) 




° The aminotriazoles (15a) (86%) in.p. 2180 (lit. )  219) and (15b) 
(93%) m.p. 1180 (lit. 	1200 )were prepared as described by Vevers 6 
Ethoxycarbonylacetarnidine Hydrochloride (170) 
The athdine hydrochloride 46 (110) (63%) m.p. 102 0 (lit. 46 loo) 
was prepared as described by Collins. 46 
Ethyl 5-Azhinc-lH-1,2,3-triaZole--carbOVlate (168) 
A solution of the amidine hydrochloride (io) (13.32g, 0.08 mol) 
in absolute ethanol (300 ml) was cooled to 0 0 (ice-salt bath), stirred 
and treated dropwise with piperdine (11.2g, 0.17g). 	The mixture was 
then treated dropwise with stirring with a solution of toluener 
su.lphonyl azide (34.8g, 0.17 mol) and the mixture was stirred in the 
melting ice bath for 2h. 	The mixture was evaporated and the oil formed 
was triturated with water to give the impure triazole (168) (8.859) 
m.p. 100° which crystallised from ethanol as a pale yellow solid 
(.28)m.p. 1700 , Vmax. 350, 3300 and 3160 (NH) and 1690 (co) cm-1 I 
(CD 3)2S0 ] 14.98(2H, s, NH), 5.76(2H, q J 7Hz cu 2 ) and 
8.70H, t J 7Hz, CH 
3 ). 
Found: 	38.1; H, 5.2, N, 35.14% ; M, 156. 
C5H8N40. requires: 38.5; H, 5.2; N, 35.9%; N, 156. 
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The aqueous mother liquor4 on standing deposited the impure 
toluene-p--ulphony1 triazole (189) (2.18g) M.P. 110 ° which 
crystallised from ethanol as colourless prisms (1.59) M.P. 193
0 
, 
max 3260, and 3300w (NH) and 2520, and 2510 (NH, dli) and 1686 
(co) cm, t [ (CD3 ) 2S0 1 2.28 (2E, d J 8Hz, Ar-H), 2.60 (2H, d J 8Mz, 
Ar-H), 5.82(2H, q J 7Hz, CH2 ), 7.680H, s, CH 3 ), and 8.74(3H, t J 7Hz, 
Cu 3 ). 
Found: N, 17.9%; M, 310 
212E.I2S recuires:N, 18.0%; M, 310 
The aqueous mother liquor was evaporated to give an oil which 
was triturated with ether to yield a solid (8.96g) M.P. 105 ° which was 
extracted with hot light petroleum (h.p. 100 - 120 0 ) to leave toluene-
p-sulphonamide as an insoluble solid (14.59) M.P. 
140  
which was 
identical (M.P. and i.r. spectrun)with an authentic sample. 
The light petroleum extract on cooling formed colourless crystals 
of toluene-p-sphonyl piperidide 	(190) (1.8g) m.p. 100 ° (lit. 	1030 ). 
Acetylation of the Toluene-n-sulohonamidotriazole (189) 
The toluene-p-sulphonamidotriazole (189) (0.62g, 0.002mol) was 
heated under reflux in acetic anhydride (s.o ml) for 0.5h The solution 
was evaporated under reduced pressure and the oil obtained  was triturated 
with ether to afford the colourless diacetyl derivative (191) (0.359) 
M.P. 1560 (from ethanol), 	max. 1780 and 1720 (co) cm l, 	[CD 3 ) 2S0 I 
2.14(2H, q J 8Hz, Ar-H), 2.52(2H, q J 8Hz, Ar-H), 5.74.(2H, q J 7Hz, 
2' 8.lO(3H s, CH 	8.13(3H,l 11,s, CH 3 ) and 8.85(3H, t J 7H z , CH 3 ). 
	
Found: 	c, 148.8, H, 4.8; N, 114.3%; M, 	39)1. 
reauires: 	C, 118.8; H, )1.6;N, 14. 14%; M, 3914. 
5-(2-2ranoacetamido) 44-pheny1-lH-1,2,3-triazole (153a) 
A solution of cyanoacetic acid (8.59, 0.1 mol) in dry ether 
(ioo ml) was treated in one portion with phosphorus pentachloride 
(22.0g, 0.lmol) and stirred at room temperature for 15mm. The 
ether and phosphoryl chloride were distilled off at low temperature 
under reduced pressure and the cyanoacetyl chloride left as a pale 
yellow oil was dissolved in dry benzene (100 ml) and the solution added 
dropwise with stirring to a suspension of the aiminotriazole (lsa) 
(16.0g, 0.1 mol) in dry benzene (400m1). 	The mixture was heated under 
reflux on the steam bath for 2h and then evaporated and the solid 
residue was triturated successively with portions of ethanol to give 
cyanoacetamido-triazole (153a) as a pink solid (total 10.21g; 46%) 
m.p. 2220 (from ethanol) ,'\max. 3200, 2250 (CN) and 1680 (co) cm' 
t[CDC13 - (CD 3 ) 2S0 } 2.28- 2.37 (2H, m, Ar-H), 2.60- 2.680H, m, 
Ar-H) and 6.28 (2H, 5, cu 2 ). 
Found: C, 58.1; H, 4.0; N, 30.7%; Mt 227. 
requires: C, 58.2; H, 4.0; N, 30.8%; N 227. 
The Attempted Acetylation of 5- (2-cyanoacetanido )-4 -Dhenyl-fli-1 ,2 ,3 -
triazole (153a) 
The cyano-compound (153a) (0.459, 0.002mol) was heated under 
reflux in acetic anhydride (5.Ona) for 0.5h. 	The solution was 
evaporated under reduced pressure and the oil left was repeatedly 
triturated with ethanol-ether to give a solid (total 0.18g) m.p. iEo 
Crystallisation of this solid from ethanol gave the unreacted cyano-
compound (153a) (0.1g) m.p. 2150 , identical (m.p. and i.r. spectrum) 
with an authentic sample. 
Cyclisation of 5(2Cyanoacetamido)-14-Dhenyl-'fl{-1,2 ,3-triazole 
(153a) 	UsinE Piperidine in Ethanol. 
A solution of the cyano-compound (153a) (9.1g, 0;014mol) in- 
ethanol (60.0 ml) was heated under reflux with piperidine (14.Oml) 
for 24h. Evaporation of the solution left an oil which was 
dissolved in water and acidified with aqueous dilute acetic acid 
to give an impure solid which was washed with ethanol to give the 
pure triaz4opyrimidinone (1514a) as brown crystals (9.0g; 99%) m.p. 
290 (decomp.) (from dimethylformamide - water ), \Jmax. 3350w and 
3200w (NH) and 1665 (co) cmil. 
Found; C, 55.7; H, 5.1; N, 29.3%; Mt 227 
E1952_.requires: C, 58.2; H, 14.0; N, 30.8%; N, 227 
The Atternoted Cyclisation of 5 -  ( 2_Cy anoacetido )_l_ph eny l_1H_l ,2 , 3-
tnazoie (153a) using Glacial Acetic Acid 
The cyano-compound (153a) (0.40g) was heated under reflux in 
glacial acetic acid (lo.oml) for 6h. 	The solution was evaporated 
under reduced pressure and the residue was treated with ethanol-ether 
to give the unreacted cyano-compound (153a) more of which was obtained 
when the ethanol-ether mother liquour was evaporated and the resulting 
oily solid was triturated with ether (total 0.28g) m.p. 2080 , identical 
(i.r. spectrum)with an authentic sample. 
The Attepped Mehlation of the Triazolopyrirpidinone (154a) 
Usingthyl Iodide in the Presence of Potassium Carbonate 
A solution of the triazolopyrimidinone (154a) (0.91, 0.004mol) 
in anhydrous acetone (150mJ.) was heated under reflux with anhydrous 
potassium carbonate (O.Sg) and methyl iodide (0.8ml) for 3b. 	The 
mixture was not filtered and the inorganic residue was washed with 
acetone, dissolved in water and acidified with aqueous dilute sulphuric 
acid but gave no solid material.. 
The combined acetone filtrate and washings were evaporated to 
give a solid (1)46g) m.p. 105 which had a poorly resolved i.r. spectrum. 
This was suspended in water and extracted with chloroform to give an 
oil which on trituration with ether-ethanol gave a solid (0.08g) 
m.p. 18 0 . 	This crystallised from ethanol-water to afford another 
solid (0.02g) m.p. 186 0 , 	3450, 3350 and 3200 (NH) and 1665 (CO) 
cm, which was found (M, 4 255) to be the dimethyl derivative. 
Acidification of the aqueous mother liquor' with aqueous dilute 
sulphuric acid gave the unreacted triazolotyrimidinone (154a) (0.219) 
ni.p. 220° , identical (m.p. and i.r. spectrum) with an authentic sample. 
Using Methyl Iodide in the Presence of Sodium Hydride 
A solution of the triazolopyrimidinone (15 1 a) (0. 1 5g, 0.002mol) in 
dry dimethylformamide (10.0ml) was added dropwise with stirring over 15mm 
at room temperature to a suspension of sodium hydride (0.06g) in dry 
dimethylformamide (l.Oml). 	The mixture was stirred for a further 15mm, 
treated in one portion with methyl iodide (0.32g) and stirred at room 
temperature for lh. The mixture was diluted with water and extracted 
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with  chloroform to give a negligible amount of an unidentified oil 
The aquedus extract was acidified with aqueous dilute sulphuric 
acid to give an impure solid (0.14g) m.p. 240  which was crystallised 
from dimethylformamide-water to give the unreacted triazolo-
pyrimidinone (14a) (0.l4g) mp. >250 (decomp.), identical (m.p. and 
i.r. spectrum) with an authentic sample. 
(c) Using Dimethylsulthate in the Presence of Alkali 
A solution of the triazolopyrimidinone (154a) (O.459,0.003 mol)in 
aqueous 2M sodium hydroxide solution (5.Oml). was shaken at room 
temperature with dimethylsuiphate (0.4ml) for lh. 	The solution was 
acidified with aqueous dilute sulphuric acid to give impure unreacted 
triazolopyritnidinone (15 1 a) (0i10g)m.p. 2200  which crystallised from 
dimethylformainide-water to give the pure starting material (l5ia) 
(0.24g) m.p. >250 (decomp.), identical (m.p. and i.r. spectrum) with an 
authentic sample. 	- 
6-Amino-2(04 -hydroçrbenzyl)Dyrimidin - 4( 3H)-one (160) 
The triazolopyrimidinone (154a) (0.)459, 0.002rnol) was heated under 
reflux in glacial acetic acid (15.Oml) for 3h. 	The solution was 
evaporated under reduced pressure and the resulting oil was cooled and 
triturated with ether to give a. solid (0.36g) mp. 2130 whose i.r. 
spectrum, 'umax. 3460, 3350 and 3200 (NH, OH) and 1720 and 1610br (co, 
OH), and 1H n.m.r. spectrum t[ ODd 3 - (CD 3 ) 280 ] 2.50- 2.56 
(2H, M, ArH), 2.66- 2.73 (3H, m, Ar-H), 3.77 M, d, NH2 , CH), 
5.00(1H,s, CHOAc), and 7.86(3H, s, OOCCH 3 ), and mass spectrum, m/e 259 
and 216 showed it to be a mixture of the acetoxy (159) (Me , 259) and 
-'Ii'- 
the hydrov (160) (Me , 216) derivatives. 
A solution of this mixture (0. 140g) in ethanol (15.Oml) was 
heated under reflux with aqueous 0.511 sodium carbonate solution 
(lo.oml) for 20mm. 	The mixture was concentrated to remove the  
ethanol and filtered to afford the hyd-roxy derivative (160) as a colourless 
solid (0.23g) m.p. 2280  (from ethanol-water), 	"Jmax. • 3100, 3350w, 
and 3250br (NH, OH) and 1640br (co) cm, -cfCDCl3 - (CD 3 ) 2 SO] 
2.50- 2.61 (2H, in, Ar-H), 2.72 - 2.79 (3H, in, Ar-H), 3.65(2H, a, NH 2 ), 
.66(lH, s , 	) and 5.08(1H, 5 , 	). 
Found: C, 60.8; H, 5.1; N, 19.0%; N, 217 
2l1ll!392 	requires: C, 60.8; H, 5.1; N, 19i4%; 14, 217 
The Attemoted Hydrolysis of the Triazolonyrimidinone (154a) with 
Aqueous Ethanolic Sulphuric Acid. 
The triazolopyrimidinone (15 14a) (O. 1 59, 0.002mol) was heated 
under reflux in ethanol (10.Oml) with aqueous 2.M dilute sulphuric 
acid (b.Oml) for 0.5h. 	The mixture was concentrated to remove the 
ethanol and extracted with chloroform to give a negligible amount of 
an unidentified solid. 
Neutralisation of the aqueous extract with saturated aqueous 
sodium hydrogen carbonate gave an unidentified solid (0.06g) m.p. 2250, 
Jmax. 3350 and 3200 br (NH) and 16O - 1620bi (Co) cm- 1. 	The 
aqueous mother liquoJ was acidified with aqueous dilute acetic acid, 
evaporated and the inorganic residue was extracted with hot ethyl 
acetate to give a negligible amount of an unidentified oil. 
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The  Attempted Hydrolysis of the Triazoloryrimidinone (15Ita) with 
Potassium Hydroxide 
A solution of the triazolopyrimidinone (154a) (0.It59, 0.002mol) 
in 2-ethoxy- ethanol (20.Oml) was heated under reflux with 20% 
aqueous potassium hydroxide (lo.oml) for 3h. 	The solution was 
acidified with aqueous dilute hydrochloric • acid to give an unidentified 
solid (0.22g) which showed a poorly resolved i.r. spectrum and did 
not burn. 
Evaporation of the acidic mother liqtiour left a solid which was 
dissolved in water and extracted with chloroform to afford an oil 
(0.16g) whose t.l.c. in ethyl acetate over silica showed one component 
which streaked on the plate. Attempts to solidify the oil failed. 
The aoueous extract on standing yielded a cream solid (006g) 
M.P. 170
0 
 (from dimethylformamide-water), \'max• 3320br, 3160br 
(NH,0H) cm -1 
Found:. C, 55.9, H, 4.5; N, 17.5%; M, 	No Ion Pressure 
2- (°' -Acetoxybenzyl)-6-acetamidopyrimidin-11(3H)-one (161) 
The triazolopyrimidinone (15Ita) (0.It59, 0.002mol) was heated 
under reflux in acetic anhydride (5.Oml). for 0.5h. 	The solution was 
evaporated under reduced pressure and the resulting dark oil was 
suspended in water and extracted with chloroform to give an oil which 
was triturated with ethanol to give the cream acetoxy compound (161) 
more of which was obtained by evaporating the ethanol mother liquor-I 
and triturating the resulting oil with ether (total 0.12g) m.p. 236 
(from ethanol-water), 	max. 3360(NH) and 1720 and 1660 (CO) cm- 1 ' 
-46- 
Found: C, 59.3; H, 5.0; N, 13.7%; M, 301 
requires:. C, 59.8; H, 4.9; N, 13.9%; N; 301 
2-( & -Acetoybenzyl)-6-acétath do- 3-N-acetylpYrimidin4( 3H)-one (162) 
The procedure described in the previous experiment was repeated 
on a larger scale using the pyrimidinone (154a) (1.36g, 0.006mol), 
and acetic anhydride (30.0ml). 	Following exactly the same work up, 
the cream triacetyl derivative (162) was obtained (total 0.97g) 
m.p. 1210 (from ethanol-water), 	max. 3300 (NH) and 1780, 1740 and 
1700 (CO) cm- 1, t(CDC1 3 ) 2.20(111, 5, CH), 2.49 - 2.60(211, in, Ar-H), 
2.65 - 2.75(3H, in, Ar-H) 3.42(1H, 5, CH), 7.70(311,s , CH 3 ), 
7.80(3H, 6, CH 3 ) and 7.88011, 5, CH3 ). 
Found: 	C, 59.14; H, 14.9; N, 12.1%; M, 3113 
requires: C, 59.5; H, 5.0; N; 12.2%; M, 343. 
6-Acetamido-2rbenzylpyrimidin-4( 311) -one (163) 
The triacetyl derivative (162) (0.68g, 0.0015mol) was hydrogenated 
in ethanol (50.Onl) over 10% palladium-charcoal (0.159).. Evaporation 
of the filtered solution gave 6-acetamido-2-benzyDyrimidin4(3H) -one 
(163) as colourless shiny crystals (0.20g) m.p. 279 0 (from 
dimethylformamide-water), 	max. 3200br (NH),-and l7lO(C0) cm-. 
Found: C, 64.1; H, 5.3; N, 17.3%; N,
+ 
 243 
requires: 	C, 614.3; H, 5.4; N, 17.3%; M, 2143. 
-14:1- 
The Attempted Synthesis of 6-Amino-2-beny1pyrimidin-4(3H)-one (165) 
A solution of ethyl cyanoacetate (1.16g, 0.014mol) and 
phenylacetamidine (164) (1.96g, 0.014mol) in absolute ethanol (20.Oml) 
was heated under reflux with 50m1 of a solution of sodium (0.22g) 
in absolute ethanol (25.Oinl) for ih. 	The mixture was evaporated and 
the solid residue was dissolved in water and extracted with chloroform 
to give impure pheny1aetamide (0.611g)m.p. 1300. 	Crystallisation 
from water gave the pure phenylacetamide (0.21g) m.p. 11480, identical 
(m.p. and i.r. spectrun) with an authentic sample. 
The aqueous extract was evaporated and the residue was suspended 
in water and the insoluble part was filtered off to give an 
unidentified solid (0.17g) m.p. 182 (from ethanol),'Qmax. 3260w, 
3200w, and 3100 (NH) and 1710 (co) cm 
Found: C, 56.7; H, 5.4;  N, 9.45; M, 158. 
6-AcetamIdo- 2- ( Dc - chlorobenzyl)pyrimi din- 11(3H)-one (166) 
The triazolopyrimidinone (15 14a) (0.459,•; 0.002 mol) was heated 
under reflux with acetyl chloride (5.Oml) in glacial acetic acid 
(8.0ml) for lh. 	The solution was evaporated under reduced pressure 
and the resulting oil was cooled and triturated with ether to afford 
the chloro-compound (166) as a pale yellow solid (0.211g) m.p. 166 0  
(from ethanol-water), )max. 3300w and 3150w (NH), 1700 (Co), and 
l660(NH) cm -1 
Found: C, 55.6; H, 14.6; N, 15.8%; M 279/277 
requires: C,55.9; H, 4.11; N, 15.0%; N, 277" 
5-(2-cyanoacetamido) - 1H- 1,2 ,3-triazole--11-carboxalnide (153b) 
A solution of cyanoacetic acid (1.79, 0.02mbl) in dry ether 
(25.0ml) was treated in one portion with phosphorus pentathloride 
(b.bg, 0.02mol) and stirred at room temperature for 15mm. 	The 
ether and phosphoryl chloride were distilled off at low temperature 
under reduced pressure to give the cyanoacetyl chloride as a pale 
yellow oil which was dissolved in dry benzene (25.Oml) and the 
solution added dropwise to  stirred suspension of the triazole amide 
(lb) (2.514g, 0.02mol) in dry benzene (300ml). 	The mixture was then 
heated under reflux on a steam bath for 2h, and evaporated to give 
the cyanoacetamidotriazole (153b) as a pale yellow solid (14.EIg) 
m.p. 222 (decomn•) (from ethanol-water), 	\max. 3600, 3500, 3400, 
and 3250 (NH), and 1760 and 168o (co) cm 
Found: 	C, 314.3; H, 3.6; N, 39.7%;  M, 1914 
requires: 	C, 314.0; H, 3.8; N, 39.6%; N, 1914 
7-Anino-1,23- triazolo1 1,5 - a3 Dyrimdan- 5( 14H) -one- 3-carboxamade (154b) 
The cyanoacetamidotriazole (153b.) (3.8g, 0.02 mol) was heated 
under reflux with piperidine (2.oxnl) in ethanol (lSOml) for 211th. The 
mixture was hot filtered to give the piperidine salt of the product 
which was suspended in water and acidified with aqueois dilute acetic 
acid to give the impure triazolopyrimidinone (1514b) more of which was 
obtained by evaporating the ethanol filtrate and triturating the solid 
residue with water (total 1.34g) m.p. 280 0 (decomp.). Crystallisation 
from dimethylformamide-water afforded the pure brownish-yellow 
Q 	'J max. (lSbb) (o.82g) m.p. 2140 (decomp.), 3350 
-49- 
and 3200 (NH) and 1700br(C0) cm 
Found: C, 34.2; II, 3.6; N, 39.0%; M, 194 
.966iL62220 requires: C, 34.0; H, 3.8; N, 39.6%; N, 194 
The Attempted Hydrolysis of the TriazoloDyrimidone (154b)with Aqueous 
Ethanolic Sulphuric Acid. 
The triazolopyrimidinone (154b) (0.38g, 0.002mol) in ethanol 
(lo.Oml) was heated under reflux with aqueous 1 M dilute sulphuric acid 
(4.Oml) for 0.5h. 	The mixture was filtered hot to afford the 
unreacted triazolopyrimidinone (154b) (0.279; 71%)m.p. 2700 , identical 
(m.p. and i.r spectrum) with an authentic sample. 
The acidic aqueous filtrate was diluted with more water and 
extracted with chloroform but gave no material; 
Synthesis of Ethyl 1,2,3- tiiazolo[ 1,5- a] nyrimidine-3-carboxylates 
069a and b) 
A solution of the aminotriazole ester (168) (0.62g, 0.00)4mol) and 
the active methylene compounds (0.004 mol) in ethanol (20.0rnl) 
containing piperidine (0.2m1) was heated under reflux for 21h. 	The 
reaction mixtures were worked up as described for the individual 
reactions. 	 -. 
(a) Ethyl 5,7-Dimethyl- 1,2,3-tHazolo[ 1,5-al pyrimidine-3-carboxylate 
(169a) 
The triazolopyrimidine (169a) crystallised from the cooled reaction 
mixture from acetylacetone and was combined with a second crop obtained 
by evaporating the ethanolic filtrate and triturating the residue with 
-50- 
ethanol (67%) . 	Crystallisation from dimethylformamide-water afforded 
the pure colourless product (169a) m.p. 1760 , ") max. ioo(co) cm- 1 , 
N max. 222, 272, 281, and 304rnm (logc.26, 3.60, 363 and 3.58). 
iL [(CD )s0] 2.76(1H, s, pyriidineH 5.64(21, o J 7Hz, OH 32 	 m 	 2 ) 
7.160H, s, OH 3 ), 7.380H, s, OH 3 ), and .66(3H, t J 7Hz, CH 3 ). 
Found: C, 55.0; H, 5.5; N, 25.8%; M,220 
C1014402 requires: C, 54.8; TI, 5.5; N, 25.7%; N, 220 
Evaporation of the ethanol mother liquor: left a negligible 
amount of an unidentified solid. 
(b) Ethyl 5 -Methyl-7-phenyl-1 ,2 , 3-triazolo C 1,5- a I pyrimidine-3-
carb2xylate (169b) 
The reaction mixture from benzoylacetone on cooling yielded the 
impure triazolopyrimidine (169b) which was combined with a second crop 
obtained by triturating the oil (isolated by evaporating the ethanol 
filtrate, treatment with water, and extraction with chloroform) with 
ether (o%). 	Crystallisation from ethanol gave the pure triazolopyr- 
im.idine (169b) as colourless needles (0.3)g) m.p. 2000 , ' max. 3020w 
(NH), and 17 	(CO) cm, t[ (CD 32soJ 1.68 T 1.78(, m, Ar-H), 
2.03(1H, s, pyrimidine H ), 2.0 - 2.46(3H, m, Ar -H), 5.60(2H, q J 
8Hz, CH2 ), 7.06(311, s, CH 3 ) and 8.62(311, t J 8Hz, CH 3 ). 
Found: C, 640.; H, 5.0; N, 19.8%; N, 282 
requires: C, 63.8; H, 5.0; N, 19.9%;, N, 282 
The ether, mother liquor on evaporation left a, semi-solid whose 
t.l.c. in ethyl acetate over silica showed it to contain mainly 
unreacted benzoylacetone. 
The Attempted Reaction of the Aminoester (168) with Ethyl Acetoacetate 
A solution of the amino-ester (168) (0.62g, 0.00 1 mo1) and 
ethyl acetoacetate (0.52g, Q.004mol) in ethanol (20.Oml) containing 
piperidine (0.2m1) was heated under reflux for 24h. 	The solution was 
evaporated and the residual oil was triturated with water to give the 
athino-estei(168) (O.11g) m.p. 158 ° which was identified by comparison 
(m.p. and i.r. spectrum) with an authentic sample. 
The aqueous filtrate was acidified with aqueous dilute 
hydrochloric acid but on extraction with chloroform gave no identifiable 
product. 
Ethyl 7-1,lethyl-1,2,3-triazolo[ 1,57a ]pyrimidin -5(4H) -one- 3- carbo1ate 
(173) and its Isomer (174) 
A solution of the amino-ester (168) (0.78g, 0.005rnol) and ethyl 
acetoacetate (0.65g, 0.005mol) in glacial acetic acid (lO.Oml) was 
heated under reflux for 4h. 	The solution was evaporated under reduced 
pressure and the residue was triturated with water to give the acid 
(171) or (172) as a colourless solid (0.1g) .p. 261 0  (from thmetnyl-
formamide), 'max.. 3320(NH) and 1690(C0) cm 1 , ), max. 209sh, 239 and 
253nm.(109L 3.80, 4.02 and 4.03). 
Found: 	N, 28.6% 
requires: 	N, 28.6% 
The aqueous mother 1iquo47 on standing deposited a solid (0.38g) 
m.p. 152° which was crystallised from ethanol to give a mixture of 
the triazolopyrimidinone isomers (173) and (174) as a.colourless solid 
(0.32g) in.p. 2150 , 	Vmax. 3500 and 3350(NH) and 1700 	1660br (.co) cm, 
H 
• 1Iy 
I 	 I 
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>'.max. 211sh, 230, 2G3inf., 285sh, 303, and 325nm (logs 14.05, 1.26, 
3.80, 3.72, 3.76 and 3.614), t  [(cn3 ) 2so] 3.68(1H, d J 2Hz, CH), 
I4.O4(1H, s, CH), 5.58(2H, q .1 1Hz, 	5.58(2H, q J 7Hz, CH 2 ), 
7.33011, d J 1Hz, Cli), 7.5 110H, s, CH 3 ), 8.60(3H, t J 7Hz, Cli), and 
8.66(3H, t J 7Hz, CH3 ). 
Found: 	G, 148.8; H, 14.6; N, 25.3%; M, + 222 
requires: C, 148; H, 14.5; N, 25.2%;M222 
The Attempted Hydrolysis of the Isomer Mixture of the Triazolopyrirnidinone 
Esters (173) and (1714) 
Using Hot Ethanolic Sulphuric Acid 
A solution of the ester mixture (173) and (l74) (O.1414g, 0.002mol) 
in ethanol (5.Oml) was heated under reflux with aqueous 20% w/v 
sulphuric acid (5.Oml) for 0.5h. 	The cooled solution on standing 
afforded the impure unreacted ester mixture (173) and (1714) (0.33g; 15%) 
M.P. 170° which was crystallised from ethanol to give the pure starting 
triazolopyrimidinone ester mixture (173) and (174) (0.21g) m.p. 206 0 , 
identical (m.p. and.i.r. spectrum) with an authentic sample. 
The ethanol filtrate was concentrated and the aqueous residue 
was neutralised with solid sodium hydrogen carbonate and extracted 
with chloroform to give a negligible amount of an unidentified oil. 
Using Hot Ethanolic Sodium Carbonate Solution 
A solution of the ester mixture (173) and (1714) (0.3g, 0.00l6mol) 
in ethanol (10.Oml) was heated under reflwc with aqueous 	sodium 
carbonate solution (5.Oml) for lh. 	The solution was filtered hot to 
remove inorganic material and concentrated to remove the ethanol. The 
-53- 
aqueous residue was acidified with aqueous dilute sulphuric acid to 
afford the impure unreacted ester mixture more of which was obtained 
on standing (total 0.16g; 54%) m.p. 170° . Crystallisation from 
ethanol gave the pure unreacted triazolopyrimidinone ester mixture 
(173) and (174) (0.14g) m.p. 2060 which was identical (m.p. and i.r. 
spectrum)with an authentic sample. 
Ethyl 5-Methyl--3-nhenyl-1 , 2, 3-tn azolo[l ; 5 -a3pyrimi dine -7-carboxylate (184a) 
A solution of the aaninotnfazole (15a) (0.64g, o.00t mol) and the 
keto-diester (183) (0.63g, 0.004 mol) in ethanol (20.0 thi) containing 
piperidine (0.2 ml) was heated under reflux for 24h. The solution was 
evaporated and the gumiwj residue was triturated with ethanol-ether to 
0- afford the tniazolopynnndine (184a) (0.30g) m.p. 160 which 
crystallised from ethanol as yellow prisms (0.25g) m.p. 168 0 , 
max. 1710 (co) cm', \max. 213, 247, 308, 319sh, and 388nm 
(log?_4.26, 4 .39, 3.43, 3.38 and 3.76), t[(cn32SO] 	1.56-1.64( 2H, 
m,Ar-H), 2.22(, s, pyriwidine H), 2.-2.56(311, m, ArH), 5.51(2E, 
q J 7Hz, CH 
2 ), 7.010H, s, CH 3 ), 8.56(311, t J 7Hz, CH 3). 
Found: C, 63.5; H, 5.0; N, 20.2%; M, 282. 
C1SH1kNkO2 requires: C, 63.8; .H, 5.0; N, 20.0%; M 282. 
The ethanol-ether mother liquor on evaporation left an oil whose 
t.l.c. in ethyl acetate over silica showed it to be a mixture of two 
components, the bulk of which was unreacted keto-diester (183). 
The Attempted Condensation of the Triaole Amide (15b) with the 
Keto-diester (183) 
A solution of the amide (15b) (0.519, 0.004 mol) and the keto-
diester (183) (0.63g, 0.004 mol) in ethanol (30.0 ml) containing 
piperidine (0.2 mol) was heated under reflux for 2 14h. The solution 
was evaporated and the oil left was suspended in water, acidified 
with dilute aqueous hydrochloric, acid and extracted with chloroform. 
The solid present in the chloroform-water mixture was filtered (0.26g) 
M.P. 1950 and it showed a poorly resolved i.r. spectrum. The solid 
was suspended in saturated sodium hydrogen carbonate solution to give 
another solid which decomposed on attempted isolation. 
The alkaline mother liquour was acidified with aqueous dilute 
hydrochloric acid to give a small amount of an unidentified solid 
(0.02g) m.p. 2050 which showed a poorly resolved i.r. spectrum and 
had m/e 221. 
The chloroform extract on evaporation, gave no material. 
-55-- 
The Variable Temperature Study of the Hn;.±; spectrum of Ethyl 5,7- 
(169a) 
The 'H n.m:r. spectrum of the triazolopyrimidine (169a) in 1 26 ] 
dimethylsulphoxide was measured at room temperature (28 0 ) and thereafter 
at approximately 50 intervals, using a sweep width of 250Hz. 	The 
solution was allowed to cool to room temperature (280) after reaching 
a temperature of 1140 0  and the resulting spectrum was found to be identical 
with the original. 	The coalescence temperature, Tc, was found to be 
Qr 
1030  while the average chemical shift () (in Hertz) was 7214.7. Lnsertion 
of this data into equation (1Y (cf. page 37), the free energy of 
activation, G*, was found to be 16.7kcal mel1. 
Chater 
Approache to the Synthesis of 1,2,3-Triazolot 1,5 - c IDyrirnidafle 
Derivatives 
3.1 Introduction 
There are only two possible bridgehead-fused ring systems 
derived by the fusion of a pyrimidine ring with a 1,2,3-triazole 
nucleus. These are the 1,2,3-triazolo[ 1,5-a] pyrimidine ring 
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1,2,3-triazolo1 1,5-e,Jpyrimidine ring system (196). 	As has already 
been discussed at some length in Chapter 2, 1,2,3-triazolo[ 1,5 -a]-
pyrimidine derivatives are of interest because of the diazoalkylid-
eneamine-1,2,3-triazole tautoinerism [ Scheme 146; (193) (1914) ] which 
they exhibit. Consequently, it was of interest to investigate the 
possible existence of analogous ring-chain tautomerism [ Scheme 146; 
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Also, the demonstration of diazoalkyli deneamine-1 ,2 , 3-tn azole 
tautomerism[ Scheme 46; (196)(191) ] in the latter ring system 
would not be complicated by the concomitant Dimroth rearrangement 
[ Scheme 46; (193)(194) 	(195)] exhibited by 1,2,3-tniazol4 1,5-a]- 
pyrimidine derivatives. 	However, since, as already mentioned, the 
1,2.,3-tniazolo1 1,5-c] pynimidine ring system was unknown, the initial 
objective was to devise a suitable synthetic route to 1,2,3 -tniazolo-
{ l,5-c]pyriznidine derivatives. 
Two potentially general synthetic approaches were investigated. 
The first approach (Scheme 141) involved the construction (by condensation 
of an amidine with a tricarbonyl reagent) of a pyrimidine derivative 
(200) containing an active methylene group at C(4) [ Scheme 141; 
(198) + (199) 	(200) ] and its diazo-transfer reaction with toluene- 
p-sulphonytazide to give a diazo-intermediate (202) convertible by 
spontaneous ring-closure (or otherwise) into the desired 1,2,3-
triazolo1 1,5-c] pyrimidine derivative (201). 
In the second approach (Sheme 148) a preformed amino-1,2,3 -
triazole (15) is condensed with a tricarbonyl reagent (199) to afford 
a 1,2,3-triazolo[ 1,5-a] pyrimidine (203) bearing an active methylene 
substituent at C(s) and hence suitable for direct conversion 
[ Scheme 148; (203) -4(2014) -. (206) ] into a tricyclic 1,2,3-tniazolo-
[1,5- c] pyrimidine (206) or after triazole-scission (see Chapter 2) 
[Scheme ite; (203) -4 (205) ] to a pynithidine derivative (205) 
capable of conversion [ Scheme 148; (205) .-* (201) -4(208) ] by diazo-
transfer into a 1,2,3-triazolo[ 1,5-c]pynimidine (208). 
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3.2 	The Attenped Synthesis of l,2,3 -Triazolol l,5 - c]pyrimidine 
Derivatives by Di azo-t rans fer Reactions of 4-1 ,lethyleneyxji dines 
Acetsmidine hydrochloride reacted readily with diethyl 
acetonedicarboxylate in the presence of ethanolic sodium ethoxide 
to afford the pyrimiftirione [Scheme 49; (209)] containing an 
ethoxycarbonylmethylene side-chain at C(4). 	The spectral properties 
of this product were consistent with the assigned structure. 	Thus, 
its i.r. spectrum showed NH and carbonyl absorption characteristic of 
-1 a cyclic amide structure and a band at 1730 cm demonstrated the 
presence of an intact ethoxycarbonyl group. 	This structural feature 
was also demonstrated by signals typical of the protons of an ethyl 
group in its 1H n.m.r. spectrum which also contained a one proton 
singlet at 	3.70 due to H(5), a two proton singlet at 'C 6ii5 due to 
the protons of the methylene group, and a three proton singlet at 
t7.54 attributable to a methyl group. The pyrimidine derivative 
(209) reacted with toluene-p-sulphonyl azide in the presence of 
triethylamine to give an excellent yield of a product assigned the 
diazo-structure (211) on the basis of the following evidence. 	It 
analysed correctly for the molecular formula C9H10N14 03 and its mass spectrum 
showed a parent ion at m/e 222 and a fragment ion at m/e 194 (M - 28) - 
due to loss of molecular nitrogen. 	Its i.r. spectrum in addition to 
bands due to a cyclic amide group and an ester group contained 
absorption at 2150 cm 
1 
 characteristic of a diazo-group. 	The 
n.m.r. spectrum of (211) showed a one proton singlet at It 3.86 due 
to H(5), a three proton singlet at t 7.22 due to a methyl group and no 
further methylene protons. 
The structure of the diazomethylpyrimidinone (211) was firmly 
-6o- 
established by its conversion in hot glacial acetic acid into the 
acetoxy-product (210) whose i.r. and 1H n.m.r. spectra were fully 
consistent with the assigned structure. The formation of the 
acetoxy-cc*npound (210) from the diazo-compoünd (211) with glacial 
145 
acetic acid is typical 	reactivity for a diazo-alkyl species. The 
d.iazo-compound (211) was remarkably stable. 	It was unaffected by 
attempted pyrolysis in refluxing toluene or xylene and it failed to 
undergo cycloaddition with either diethyl fuinarate or dimethyl 
acetylenedicarboxylate. 	The stability of the diazo-compound (211) 
may be attributed to enchanced delocalisation {Scheme 50; (211)4-4 
(213) 4-,(2114) J. of the negative charge on carbon. 	This enhanced 
NEN 	 N=N 	 NE 




Scheme 50 (213) 
	 (214..) 
stability is in marked contrast to the apparent instability of 
3-diazomethylpyrimidines relative to their 1,2,3-triazolo{ 1,5 -a] 
pyrimidine tautomers (cf. Chapter 2) and accounts in part for the 
failure of the diazo-compound (211) to ring close to the 
triazolot 1,5-c] pyrimidine (212). 	However, formation of the latter 
is also opposed by the necessity for the pyrimidine ring in the 
fused structure (212) to exist in an enol form as opposed to a more 
El 
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stable cyclic amide form. 
In an attempt to extend the synthesis of ethoxycarbonylmethylene-
pyrimidines and hence their diazo-derivatives to other systems, the 
condensation of diethyl acetonedicarboxylate with other amidine-type 
reagents was investigated. 	Thus, guanidine hydrochloride reacted 
with diethyl acetonedicarboxylate in the presence of ethanolic sodium 
ethoxide to afford (Scheme 51) a low yield of the 
ethoxycarbonylmethylenepyrimidinone (215) whose spectral properties 
were fully in accord with the assigned structure. Reaction of the 
pyrimidinone (215) with toluene-p-sulphonyl azide in the presence of 
triethylamine afforded a high yield of a solid whose mass spectrum 
indicated the molecular weit 249 consistent with its being the 
azido-diazo compound (216), although it did not give correct combustion 
analysis for this structure. 	Its i.r. spectrum contained NH, ester 
and cyclic amide absorption in additionto a band at 2100 cm- 1 
characteristic of the diazo- group. 	In an attempt to establish the 
structure of the product (216), it was heated under reflux in glacial 
acetic acid but was recovered unchanged in high yield. 	The attempted 
cycloaddition of (216) to diethyl fumarate was likewise unsuccessful. 
The precise nature of the product tentatively assigned the structure 
(216) must await further experimental investigation. 
Urea failed to react with diethyl acetonedicarboxylate in the 
presence of ethanolic sodium ethoxide as did S_methylisothiourea 
bisulphate and formamidine acetate. 	The attempted condensation of 
thiourea with diethyl acetonedicarboxylate in the presence of ethanolic 
sodium ethoxide afforded a low yield of a product whose combustion 
analysis was not consistent with its being the expected- 
-62- 
pyrimidinone [ Scheme 52; (217) ] though it gave the correct 
H 
s=cc'* + çH2002Et .Et0 Sy1j-CH2CO2E 
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molecular formula by exact mass measurement 
	
Unfortunately, there 
was insufficient material for the further characterisation of the 
pyrimidinone (211) or for its reaction with toluene-p--sulphonyl azide. 
Attempts to improve the yield of (217) by carrying out the condensation 
of thiourea with diethyl acetonedicarbo'late in the presence of a 
variety of condensation catalysts (potassium carbonate, piperi&ine 
or concentrated hydrochloric acid) were unsuccessful. 
Since the greater stability of the diazo-tautomer (211) relative 
to the 1,2,3-triazol4 1,5-c] pyrimidine (212) could be due not only 
to electronic factors but also to structural reasons (see before) 
it was of interest to investigate the synthesis of other related 
pyrimidine systems not subject to such structural restrictions. 
Consequently, an investigation of the condensation of amidines and 
related reagents with heptane-2,2t,6-trione (218) was undertaken. Not 
only should this tricarbonyl compound be more reactive than diethyl 
acetone&icarbovlate in the initial pyrimidine synthesis but the 
pyrimidines produced would be of the type (219) and hence should give 
by reaction with toluene-p-sulphonyl azide, diazo-compounds (220) and 
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for structural reasons. The relative stability of the tautomers 
(220) and (221) would then provide more clear cut information on 
the effect of electronic factors on the position of diazoalkylideneamine-
1,2,3-triazole equilibria. In practice, the triketone (218) failed 
to react with acetamidine hydrochloride in the presence of both 
ethanolic sodium ethoxide or potassium carbonate. The attempted 
condensation of formamidjne acetate with the triketone (218) in 
glacial acetic acid was likewise unsuccessful. 
3.3 The AttemptedSynthesis of 5-Methylene-1,2 ,3 -triazolo[1,5 -a] 
pyrimidines and their Conversion into l,2,3-Triaz2lo[1,5-cjiyrimidine 
Derivatives. 
As discussed before (Chapter 3, page 58 ) the second synthetic 
approach to 1,2,3-triazolo[1,5-c]pyriinidine ring system involved the 
attempted synthesis of 1,2 3-triazolo{ 1 ,5- a]pyrimidines containing an 
active methylene group at C(5) and their diazo-transfer reaction with 
toluene-p-suiphonyi azide before or after tiiazoie scission.2aB 
Thus, an attempt was made to react aminotriazole (isa) with diethyl 
acetonedicarboxylate in the presence of.piperidine for a prolonged 
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period. However, the hoped for triazolopyrimidine product (222) 
was not obtained. 	In contrast, the amine (15a) condensed with 
diethyl acetonedicarboxylate in refluxing acetic acid to afford a 
product whose properties are consistent with the acetoxybenzylpyrimidirione 
structure (225). The i.r. spectrum of (225) in addition to a band due 
to NH group contained a high carbonyl band at 1755 cm-  attributable 
to the acetoxy-group and an ester absorption at 1125 cm- 1. Also its 
n.m.r. spectrum showed a one proton singlet aEt 3.80 due to 
a one proton singlet att 3.88 due to the benzylic hydrogen, a 
two proton singlet at t 6.50 due to the methylene group, and a three 
proton singlet at t 1.91 due to the acetoxy-group in the structure 
(225). 	Formation of this product is readily explained (Scheme 54) 
by the formation of the expected triazolopyrimidine product (222) 
85b, and its in situ acid-catalysed triazole scission 2a, 	to the 
acetoxybenzylpyrimidinone (225). The structure of this product was 
further established by its reaction at 0° with toluene-p-sulphonyl 
azide in the presence of triethylamine to afford the diazo-compound 
(224) with concomitant hydrolysis of the acetoxy-group to the 
corresponding alcohol. 	The i.r. spectrum of the alcohol (224) in 
addition to NH and carbonyl absorption showed a diazo-band at 
2130 cm 
1
.Its 1H n.m.r. spectrum contained one proton singlets at 
tt 3)15 and 3.10 due to H(5) and the benzylic hydrogen respectively 
while the absorption due to the acetoxy-group in the precursor (225) 
had disappeared. The ready isolation and apparent stability of the 
diazo-compound (224) again demonstrates the reluctance to ring-close. 
to the corresponding 1,2,.3-triazolo[1,5-cpyrimidine (223) as observed 
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Condensation of the amine (isa) with the triketone (218) in 
ethanolic piperidine, gave a product which is formulated as the 
pyrixnidylacetonylidenetriazole [Scheme 55; (227)] on the basis of 
the following evidence. Thus, its i.r. spectrum showed an NH 
absorption at 31140 cm 	and its I-I n.m.r. spectrum showed no 
methylene hydrogens but instead contained two one proton singlets 
at t 2.30 and 14.52 due. to H(6) and a methine hydrogen respectively, 
and also two three proton singlets at t 7.23 and 7.93 due to Me(s) 
and the methyl group attached to the imino function respectively, 
indicating that (227) does not exist in the Schiff base form (227) 
but most likely as the enamine form (230) or as either of the possible 
N—N 














ene-itnine structures (231a) or (231b), the latter possibly being 
preferred due to the greater possibility of conjugation. In further 
support of the assigned structure, the compound (227) was converted 
in hot acetic anhydride into an IT-acetyl derivative (228) whose i.r. 
spectrum showed a carbonyl band at 1750 cm- 1 characteristic of a ring 
N-acetyl group, 
 5a 
 whose presence was further indicated by a three 
proton singlet at t 7.20 again characteristic 
 5a  of a triazole N-
acetyl group. 	The 1H n.m.r. spectrum of (228) also lacked signals 
due to a methylene group but contained a one proton singlet at 
T 4.58 showing that the N-acetyl compound (228) exists in one or 

























the triazolopyrinidine (227) was heated under reflux in glacial 
2a,5b,8 
acetic acid, typical acid-catalysed triazole scission 	occurred 
to afford the acetor derivative (229) whose structure is fully in accord 
with its i.r. and 111  n.m.r. absorption. Again, the 111  n.m.r. 	- 
spectrum of (229) lacked methylene absorption but contained a one 
proton singlet at t 11.82 indicating that it exists in one of the 
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(229). 
In order to establish the structure of the 
triazolopyrimidylacetonylideneaminotriazOle (221) rigorously an 
attempt was made to degrade it by acidic hydrolysis to the constituent 
amine (lsa) and triazolopyrimidine [scheme 56; (226)]. However, 
when heated with aqueous 2M hydrochloric acid, (227) was only partly 
converted into the amine (15a) and none of the triazolopyrimidiie (226) 
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(226) 
excludes the Schiff base structures (227), (231a) and (231b) (which 
would be expected to be labile to acid) and hence indicates that (227) 
exists mainly in the enamine form (230). 	The formation of (227) can 
be explained on the basis of the condensation of the aminotriazole 
(15a) with a molecule of. the triketone (218) to give the intermediate 
triazolopyrijyjdin (226) which then condenses with a second molecule 
of (15a) to afford (227). 
When the aminotrjazole (15a) was heated under reflux with the 
triketone (218) in glacial acetic acid, two products were obtained 
(Scheme 57) namely, the triazolylpyridone (237) and the acetoxy-
pyrimidine (239). 	The acetoxy derivative (239) is probably a ti'iazole 
scission product of the expected triazolopyrirxijdine (236) which 
could not be detected as a product of the reaction. 	The 1H n.m.r. 
spectrum of the acetoxypyrimi dine (239) indicated that it was a mixture 
of the tautomers (239) and (2142) or(243). 	Thus, it contained 
two one proton singlets at It 3.09 and 3.30 due to two distinct 
pyrimidine OH groups and two one proton singlets at 'C 3.35 and 3.58 
due to two distinct benzylic protons. 	It also •contained a.one proton 
singlet at t . 4.81 due to the acetonylidene OH in (242) or (243) and 
a two proton singlet at t 6.22 due to the methylene group in (239). 

















methyl grouts again in accord with the presence of two tautomeric 
forms (239) and (2142) or (2143). 	Hydrogenation of the acetoxy 
derivative (239) afforded the benzylpyriniidine (2140) whose 'H n.m.r. 
spectrum once again suggested it was a tautomeric mixture of (2140) 
and (21414) or (245). 	Thus, it showed the presence of two pyritnidine 
hydrogens at ' 3.13 and 3.63, two sets of benzylic hydrogens at 
Me  C_4Ti2C H 2 "Ph 
H 41 jN 
.Me 
(240).  










t 5.19 and 5.89, one methine proton due to (2404) or (245) 
att' 4.88 and two methylene hydrogens att6.214 due to (240). The 
'H n.m.r. spectrum also indicated the presence of absorptions at 
'r 7.56, 7.64, 7.83, and 8.04 due to two distinct pyrimidine methyl 
groups respectively. 	The pyrimidine (240) was further characterised 
as its hydrochloride. The attempted 'diazo-transfer' reaction of the 
acetoxy compound (239) with toluene-p-sulphonyl azide (Scheme 57) 
yielded an oil which could not be solidified but which was shown 
by t.1.c. to be a single component. Its i.r. spectrum contained 
characteristic diazo-absorption at 2130 cm- 
1  in accord with its 
tentative formulation as the diazo-compound (241). 	However, the 
attempted characterisation of (241) by acetolysis in glacial acetic 
acid gave only an intractable oil. 
The spectral properties of the triazolylpyridone [scheme 57; (237)] 
were consistent with the assigned structure. 	Thus, its i.r. spectrum 
showed NH and carbonyl absorption while its 
1
H n.m.r. spectrum was in accord 
with 	the symmetrical nature of the molecule (237). 	Its 'H n.m.r. 
spectrum showed a two proton singlet att3.80 due to the pyridone 
hydrogens and a six proton singlet at 't 8.14 due to the two methyl 
groups. Further characterisation of the triazolylpyri done (237) was 
achieved by methylation. Thus, when (237) in acetone was heated under 
reflux with methyl iodide in the presence of anhydrous potassium 
carbonate, it yielded the expected N-methyl derivative (238). The 
i.r. and 1 H n.m.r. spectral data of (238) were consistent with the 
structure assigned to it. 	Thus, its i.r. spectrum lacked NH 
absorption while showing low carbonyl absorption at 1640 cm- 
1. 
 Its 
1 H.n.m.'r. spectrum again showed that the molecule was symmetrical 
-71- 
since it contained a two proton singlet at t 3.63 due to the pyridone 
hydrogen, a six proton singlet at 15 8.06 attributable to the Me(2) 
and Me(6), groups and a three proton singlet at 't 5.68 due to the 
j-methyl protons. An attempt was made to open up the triazole ring in 
(237) by tosylation and thereby to degrade it to known compounds as 
a means of further establishing its structure. 	Unfortunately; the 
attempted tosylation of the triazolylpyridone (237)with toluene-p-
sulphonyl chloride in the presence of triethylamine and sodium hydroxide 
was unsuccessful. 	The formation (237) can be explained by the 
following mechanism. 	First ,the aminotriazole .(15a) condenses with 
a terminal keto-group of the triketone (218) to afford (2146) which 
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undergoes two 1,3-hydrogen shifts leading to (2147) and loss of water 
from (247) gives the product (237). 	It is also possible for the 
triketone (218) to exhibit keto-enol tautomerism { (218a)(218b) ] 
(OH.o HQ






in which case, the endi form (21) will condense with the 
aninotriazole (15a) to afford (217) directly. Whichever pathway is 
followed however, the triazole NH is not involved in the formatiOn 
of (247) as confirthed by the condensation of the diphenyltriazole 
(248), (which has no triazole NH group) with the triketone (218). 
This condensed smoothly with the triketone (218) in the presence of 
glacial acetic acid to afford the triazolylpyridone (249) whose 
N 	 CH2COMe 
Ph 
1~ 	
Ph+ 0 	 kf~' I AtOH 
HCOMe 	Me7 Me NH2 
(248) 	(218) 
(249) 
spectral properties were in accord with the assigned structure. 	Thus, 
its i.r. spectrum showed a carbonyl band at 1650 cm-
1 
 and its 111  n.m.r. 
spectrum was in good agreement with the symmetrical structure of (29). 
Thus, its 1 H n.m.r. spectrum showed a ten proton multiplet at 
t 2.32-2.62 due to the two phenyl groups, a two proton singlet at 
'C 3.66 due tothe two pyridone protons and a six proton singlet at 
'C 8.12 attributable to the two methyl groups. An attempt was also 
made to condense the aminotriazole (250) with the triketone (218) in 
glacial acetic acid. 	However, this reaction merely resulted in the 
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+ (218) AcOH, 	N 	N 
ONH 2 	 Hr(LfLCQNH 
" H Ph 
(250) 	 (251) 
isomerisationof the amine (250) to the anilino isomer (251). 
When the triazole amide (15b) was heated under reflux with diethyl 
acetonedicarboxylate in glacial acetic acid, the triazolopyrimidinone 
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Scheme 58; (252) ] bearing an active methylene side chain was 
produced. In accord with its structure the lH n.m.r. spectrum of 
(252) showed a pyrimidine hydrogen at t 14.06 and methylene protons 
at  6.09. When treated with toluene-p-sulphonyl azide in the 
presence of triethylamine, the triazolopyrimidinone (252) failed 
to give the expected diazo-compound (253). 	Instead only a very 
high melting unidentified solid was obtained whose mass spectrum 
showed no ion pressure while its i.r. spectrum exhibited a strong diazo-
absorption at 2120 cm- 1. 	In the expectation that this product might 
be a salt of the diazo-compound (253) it was dissolved in water and 
acidified with aqueous dilute sulphuric acid but this treatment gave 
no organic material. 
The condensation between the aminotriazole (lsb) end the triketone 
(218) afforded a low yield of the triazolopyrimi dine [ Scheme 59; (25 14)] 
whose i.r. spectrum showed only a single carbonyl absorption at 1680 cm 1 
indicating that the acetonyl group might be existing in the enol form 
(256). 	Because of lack of material the 1 H n.m.r.. spectrum of (2514) 
Me-3 	M4:?_3 
(254) 	 (256) 
could not be obtained. 	The attempted reaction of (254) with toluene- 
p-sulphonyl azide in the presence of triethylamine was unsuccessful - 
only the starting material being recovered. 	One reason for the 
failure of this diazo-transfer reaction might be the existence of the 
acetonyl compound (2514) in the enol form (256) as this would lower the 
reactivity of the methylene group to diazo-transfer. 
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3.4 Experimental (For general experimental procedures, see Appendix) 
Heptane-2, 14,6--trione ( 218 
Heptane_2,4,6_t ri one
41  (218) m.p. 480 (1it.1 49 0 ) was 
43 
prepared by the method of Bethell and Maitland. 
5-Amino- 14-phenyl-1H-1 ,2, 3-triazole (15a) and 5-Amino--lu--1 ,2 , 3-
triazole- 14-carboxarnide (151)) 
For the method of preparing the aminotzia.zoles (isa) and (15b) 
see Chapter 2 page 	38. 
5-Amino-1 , 14-diphenyi-i ,2, 3-triazole (248) and 5-Aniino-l-phenyl-
1 12,3-triazole-4-carbox&jde (250) 
The a min otriazoles (248) m.p. 1800 (lt.Sa 173 0 ) and (250) 
m.. 1680 (lIt. 5a  1700 ) were prepared by the method of Sutherland and 
Tennant. 5a 
6-Ethoxycarbonlybnethyl 	2-methylpyri din- 1t( ¶1)-one (209) 
A solution of diethyl acetonedicarboxylate (0.81g, 0.004mol) 
and acetathdine hydrochloride (0.38g, 0.004 mol) in absolute ethanol 
(20.Oml) was heated under reflux with a solution of sodium (0.23g; 
O.Oig atom) in absolute ethanol (10.Ornl) for lh. 	The mixture was 
evaporated and the solid residue was dissolved in water and extracted 
with chloroform. Evaporation of the chloroform extract gave an oil 
which was triturated with ether to yield the colourless pyrimidinone 
(209) which was oonthined with a second crop obtained by acidifying the 
aqueous extract with aqueous dilute sulphuric acid, neutralising with 
solid sodium acetate and extracting with chloroform, and the oil 
-16- 
obtained triturated with ether (total 0.379; 147%) M.P. 1330 (from 
benzene), 	max. 1730, and 1690 (co) cm- 1 , 't(cnc1 3 ) 3.70(1H, s, CH), 
5.80(211, q J 7Hz, CH 2 ), 6J45(2H, •s, CH 
2
), 7.514(311, s, cH) and 
8.72(3H, t J 7Hz, CH 3 ). 
Found: 	C, 514.8; H, 6.0; N, 111.2%; II, 196. 
C9H12N203 requires: C, 55.0; H, 6; N, 111.3 10 ; N, 196. 
Work up of the aqueous extract by evaporation and extraction of 
the solid obtained with hot benzene gave no further material. 
6-( 2-Di az oeth oxy c arbonylmethylene )-2-mthylpyrimi din- 11( 3H)one(211): 
A solution of the pyrimidinone ester (209) (I.57g, 0.008rnol) 
in absolute ethanol (85.Oml) was cooled to 00  (ice-salt bath), 
stirred, and treated in one portion with triethèla2nine (3.23g, 0.032mo1). 
The solution was then treated dropwise with stirring with a solution 
of toluene-p-sulphonyl azide (3.15g, 0.016mol) in absolute ethanol 
(25.0 nil) and stirred in the melting ice for a. 	The mixture was 
evaporated and the oily solid obtained was successively triturated 
with ethanol-ether to give the diazo-ester (211) as yellow needles 
(total l.11g) in.p. 110 (from ethanol), '3max. 2750w (OH, NH), 
2150 (1t EN) 	 cm , and 1700 and l66Obr (co) 	-1 , 't{(cD 3 ) 2so] 	3.86 
(ni, s, pyrimidine u), 5.9p(2H, q J 7Hz, CH 2'  7.72(3H, s, C!H) and 
8.7801-i, t J 7Hz, cu 3 ). 
Found: 	C, 148.5; H, 4.5; N, 25.1%; M 222. 
C91110N403 requires: 
	
148.6; ii, 4;5; N, 25.2% -N, 222. 
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The ether-ethanol mother liquor, was evaporated to give an oil 
which was triturated with ether to afford toluene-p-sulphonamide more 
Of which was obtained by evaporating the ether mother liquors and 
triturating the oil obtained with water (total 0.28g) m.p. 118 0 1 
identical (m.p. and i.r. spectrum) with an authentic sample. 
6-(2_Acetorethoxycarbonylmethylene)_2_rnethy1pyrimidin_h(3H)_one (210) 
The diazo-ester (211) (0. 1 g, 0.002mol) was heated under reflux 
in glacial acetic acid (15.Oml) for 17h. 	The dark solution was 
evaporated and the dark oil obtained was successively triturated with 
ether to give the impure acetor compound (210) (total 0.21g) m.p. 115 0 . 
Crystallisation from benzene-light petroleum gave the pure product (210) 
as colourless crystals (0.07g) m.p. 1210,  \1max. 1750 and 1680 (co) 
cm', t[(cn3 ) 2so] 	3.66(1H, s, CH), 4.32(lH, a, CH),  5.86(2H, q  
7Hz, CII2' 7.720H, s, CH3 ), 7.860H, s, Cl 3 ) and 8.8201, t J 7Hz, 
CH 3). 	 - 
Found: C, 52.3; H, 5.5; N, 11.5%; Mt 254. 
H14N 50), requires: 	C, 52.0; H,5.5, N, 11.0%; M 1 25 1 . 
The Attempted Pyrolysis of the Diazo-Ester (211) 
(a) In Toluene. 
The diazo-ester (211) (OJthg, 0.002mol) w'as heated under reflux in 
dry toluene (20.Oml) for lb. The solution was cooled and the unreacted 
diazo-ester (211) was filtered off and combined with a second crop 
obtained by evaporating the toluene filtrate and triturating the solid 
obtained with ethanol-ether (total 0.39g; 88%) rn.p. 207° identical 
(m. p. and i.r. spectrum) with an authentic sanple. 
(b)mxt1ene 
The diazo-ester (211) (0.14 11g, 0.002mol) was heated under reflux 
in dry xylene (20.0 ml) for lh. The dark solution was cooled and 
filtered to give the unreacted diazo-.ester (211) which was combined 
with a second crop obtained by evaporating the xylene filtrate and 
triturating the solid residue with ethanol-ether (total 0.214g; 514%) 
h-p. 202° , identical (i.r. spectrum) with an authentic sample. 
The Attempted Cycloaddition of the Diazo-Ester (211) 
With Diethyl Fumaràte 
A solution of the diazo-ester (211) (0.314g, 0.0015mol) and 
diethyl fumarate (0.22g, 0.0015 mol) in chloroform (20.0 ml) was left 
at room temperature for 21th. The chloroform was evaporated leaving a 
yellow solid which was triturated with ether to give the unreacted 
diazo-ester (211) (0.32g; 914%) m.p. 1914 0 , which was identical (i.r. 
spectrum) with an authentic sample. 
The ether mother liquor was evaporated to give unreacted diethyl 
fumarate (0.2g) m.p. 100° , which was identical (m.p. and i.r. spectrum) 
with an authentic sample. 
With Dimethyl Acetylenedicarboxylate 
A solution of the diazo-ester (21-1) (o.4 11g, 0.002 mol) and dimethyl 
acetylenedicarboxylate (0.28g, 0.002 mol) in chloroform (20.0 ml) was 
left at room temperature for 24th. The solution .was evaporated and the 
solid residue was triturated with ethanol-ether to afford the unreacted 
diazo-ester (211) (0.34g; 814%) m.p. 2060 ,   identical (m.p. and i.r. 
spectrum) with an authentic sample. 
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2-Amino-6-ethoxycarbonylmethyl. 	pyrimidin-14(3H)-one (215) 
A solution ofguanidinehydrochloride (1.54g, 0.Ol6mol) and 
diethyl acetone dicarbovlate (3.23g, 0.Ol6mol) in absolute ethanol 
(80.Oml) was treated with a solution of sodium (0.23g; 0.01 g atom) in 
absolute ethanol (bo.ona) And the mixture was heated under reflux for 
lh. 	The mixture was evaporated under reduced pressure and the 
residual oily solid was dissolved in water and extracted with chloroform 
to give unreacted diethyl acetonedicarbovlate (1.09g), identical 
(i.r. spectrum) with an authentic sample.. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid, •neutralised with solid sodium acetate and extracted with 
chloroform to give an oil. This was triturated with ether to afford 
the impure pyrimidinone ester (215) which was combined with a second 
crop obtained by evaporating the aqueous mother liquor: and triturating 
the oily residue with water (total .1.159) m.p. 160 ° . Crystallisation 
from water gave the pure pyrimidinone (215) as colourless crystals 
(0.63g) m.p. 1790 , Vmax. 3580, 3400, and 3100 (NH), and 1130, and 
1640br (co) cn[', t[(cn 3 ) 2Sol 	3.38(2H, br s,NH), 4.50(111, pyrimidine H), 
5.90(2H, q J 7Hz, CH 2' 6.66(2H, s, 	and 8.80011, t J 7Hz, CH 3 ). 
Found: C, 47.6; H, 5.6; N, 21.0%; Mt 197. 
C8H11N303 requires: C, 48.9; H, 5.8; N, 21.3%; N, 197. 
Work up of the aqueous mother liquor by evaporation and trituration 
with water yielded an unidentified solid (0.079) m.p. 135 a 
MOSM 
The Reaction of: the PyrimidinOfle Ester (215) with Toluene-p-Sulphonyl 
Azide. 
A solution of the pyrimidinone ester (215) (1,18g, O.006m1) in 
absolute ethanol (200n1) was cooled to 00 (ice-salt bath), stirred, 
and treated in one portion with triethylamine (2.112g, 0.024mol). The 
solution was then treated dropwise with stirring with a solution of 
toluene-p-sulphonyl azide (2.36g, 0.012mol) in absolute ethanol (30.0 nfl) 
and the mixture was stirred in the melting ice-bath for 2h. The 
mixture was then evaporated and the solid residue was triturated with 
ethanol-ether to give the impure diazo-ester (216) (1.12g) m.p. 900. 
Crystallisation from water afforded the pure product (216) as pale 
yellow needles (0.86g) .m.p. 207 ° , "max. 31400 and 3150 (NH), 2100 
(-It 	N), and 1700 and 166o (co) cn 1 . 
Found! 	249.056130. 
C 8H7N703 requires: 249.061032. 
Work up of the ethanol-ether mother liquor' by evaporation and 
trituration with water gave toluene-p-sulphonamide (0.60g) m.p. 1014 ° , 
identical (i.r. spectrum) with an authentic sample. 
The Attempted Reaction of the Diazo-azide (216) with Glacial Acetic Acid 
The diazo-azide (216) (0.1459, 0.002mol) was heated under reflux 
in glacial acetic acid (io.o ml) for 3h. 	The solution was then 
evaporated under reduced pressure and the solid residue was triturated 
with ethanol-ether to afford the tinreacted diazo-azide (216) (0.38g) 
n.p. 192° , identida.l (i.r. spectrurn)with an authentic sample. 
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The Attempted Cycloaddition of the Diazo-Azide (16) with Dimethyl 
Fumarate. 
A solution of the diazo-azide (216) (0.159, 0.002 mol) and 
diethyl fumarate (0.29g, 0.002 mol) in dimethylformamide (io.oml) was 
left at room temperature for 24h. The solution was diluted with ether 
to give unreacted diazo-azide (216) (0.359) m.p. 198 ° , identical 
(i.r. spectrum) with an authentic sample. 
The dimethylformamide-ether mother liquor, was evaporated and 
the residual oil was triturated with ethanol to give unreacted dimethyl 
fumarate (00lg) m.p. 98 ° , which was identified by comparison (m.p. 
and i.r. spectrum) with an authentic sample. 
The Attempted Condensation of Urea with Diethyl Acetonedicarboxylate 
A solution of urea (0.2 1 g, o..00b mol) and diethyl acetone dicarboxylate 
(O.80g, mo4 mol) in absolute ethanol (20.0 nfl) was treated with a 
solution of sodium (0.23g; 0.01 g atom) in absolute ethanol (10.0rnl . ) 
and the mixture was heated under reflux for lh. The mixture was 
evaporated and the resulting semi-solid was dissolved in water and 
extracted with chloroform to give a negligible amount of an unidentified 
oil. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid, neutralised with solid sodium acetate and again extracted with 
chloroform to afford unre acted diethyl acetonedicarboxylate (0.34g), 
identical (i.r. spectrum) with an authentic sample. 
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The Attenmted Condensation of Thiourea with DiethylAcetónedicarboylate 
In the Presence of Ethanolic Sodium Ethoxide 
A solution of thiourea (0.3g, 0.004 mol) and diethyl acetone-
dicarbovlate (0.8g, 0.004 mol) in absolute ethanol (20.0 ml) was 
treated with a solution of sodium (0.23g; 0.Olg atom) in absolute 
ethanol (10.0 ml) and the mixture was heated under reflux for lh. The 
mixture was then evaporated and the solid residue was dissolved in 
water and extracted with chloroform Evaporation of the chloroform 
extract gave no material. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid, and neutralised with solid sodium acetate to afford a cream solid 
(217) more of which was obtained from the neutral aqueous solution on 
standing (total O.11g), m.p. )290(decomo) (from ethanol-water)., 
'Jmax. 3100 (NH), and 1700w; and 1680w (CO) cm -1 , M, 214 
Found: 214.0393 142. 
C8H10N203S requires: •21.0l2O9. 
Work up of the aqueous extract by extraction with chloroform gave 
no further product. 
In the Presence of Potassium Carbonate 
A. solution of thiourea (0.22g, 0.003 mol) in water (10.0 ml) was 
stirred vigorously and treated in one portion with diethyl 
acetonedicarboxylate (0.919, 0.0045 mol). The mixture was then treated 
in portions with stirring with finely divided potassium carbonate 
(0.62g, mo45 mol). The mixture was stirred at room temperature for 
2h and then neutralised with aqueous dilute sulphuric, acid and 
extracted with chloroform to give a small amount of unidentified oil. 
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The aqueous extract was evaporated to give inorganic material 
from which no identifiable material could be obtained. 
In the Presence of Piperidine 
A solution of thiourea (0.3g, 0.004 mol) and diethyl 
acetonedicarboçrlate (0.8g, 0.004 mel) in absolute ethanol (15.0 ml) 
containing piperidine (1.0 nfl) was heated under reflux for 18h. The 
solution was evaporated to give an oil which was dissolved in water, 
acidified with aqueous dilute hydrochloric acid and extracted with 
chloroform. Evaporation of the chloroform extract gave an oil (0.59) 
which was identified as unreacted diethyl acetonedicarboviate by 
comparison (i.r.spectruzn ) with an authentic sample. 
The aqueous extract was evaporated and the oily solid left 
was triturated with ethanol to give a hygroscopic solid (0.03g). No 
further identifiable material was obtained. 
In the Presence of Concentrated Hydrochloric Acid. 
A solution of thiourea (1.52g, 0.02 mol) and diethyl 
acetonedicarboirlate (2.0g, 0.01 thol) in ethanol (60.0 ml) was stirred 
with concentrated hydrochloric acid (10.2 ml) at room temperature for 
60h.- The mixture was evaporated and the colourless solid residue was 
triturated with ethanol to give unreacted -thiourea which was combined 
with a second crop obtained by evaporating the ethanol mother liquor 
and triturating the solid left with ethanol-ether (total 1.23g) 
m.p. 1800,  identical (m.p. and i.r. spectrum) with an authentic sample. 
The ethanol-ether mother liquor' , was evaporated to give unreacted 
diethyl acetonedicarbovlate (0.879) which was identical (i.r. spectrum) 
with an authentic sample. 
The Attempted Condensation of S-methyl Thiourea with Diethyl 
Acetonedicarboxylate 
A mixture of S-methyl thiourea bisulphate (l.11g, 0.0011 mol) 
and diethyl acetone di carb oxylate (0.8g, 0.0011 thol) in absolute ethanol 
(30.0 ml) was treated with a solution of sodium (0.23g; 0.01 g atom) 
in absolute ethanol (10.0 iii) and the mixture was heated under reflux 
for lh. The mixture was evaporated and the solid residue was dissolved 
in water and extracted with chloroform. Evaporation of the chloroform 
extract gave no material. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid and neutralised with solid sodium acetate. Extraction with 
chloroform gave no material. Further work up of the aqueous mother 
liquour by evaporation and trituration with water, gave no identifiable 
material. 
The Attempted Condensation of Formarnidine Acetate with Diethyl 
Acetonedi carboxylate 
A solution of formamidine acetate (0)42g, o.0011 mol) and diethyl 
acetonedicarboxylate (0.8g, 0.004 mol) in absolute ethanol (20.0 ml) 
was treated with a solution of sodium (0.23g; 0.Olg atom) in absolute 
ethanol (10.0 ml) and the mixture was heated under reflux for lh. 
Evaporation of the mixture gave a solid which was triturated with ether 
to give a crude solid (0.'08g) m.p. 205° . This was purified by crystallisation 
from water to give an unidentified solid (0.0 1 g) m.p. 220° , 'Qmax. 380, 
31 00w (NH), and 1700 and l6i0 (co) cm+, M 239. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid and neutralised with. solid sodium acetate and the solid (0.13g) 
m.p. 210° , was crystallised from ethanol to give another identified 
solid (0.06g) m.p. 217° , 'Vmax. 3050w, 2650 (NH, OH) and 1690 and 
1660 (co) cm 
Further work up of the aqueous mother liquor ) by evaporation and 
trituration of the residue with water gave no other organic material 
The Attempted Condensation of Acetamidine Hydrochloride with the Triketone (218) 
In the Presence of Sodium Ethoxide 
A solution of acetamidine hydrochloride (0.38g, 0.004 mol) and 
the triketone (218) (0.579, o.00t mol) in absolute ethanol (20.0 ml) 
was treated with a solution of sodium (0.23g; 0.lg atom) in absolute 
ethanol (10.0 ml) and the mixture was heated under reflux for lb. The 
mixture was evaporated and the residue was dissolved in water and 
extracted with chloroform. Evaporation of the chloroform extract gave 
a negligible amount of solid material. 
The aqueous extract was acidified with dilute hydrochloric acid, 
neutralised with solid sodium acetate and extracted with chloroform to 
give an oil which was triturated with ethanol-ether to give the unreacted 
triketone (218)(0.099)m.p. 50 0, identical (m.p. and i.r. spectrum) with 
an authentic sample. 
Work up of the aqueous extract by evaporation and extraction of 
the solid residue with hot ethyl, acetate gave no identifiable material. 
In the Presence Of Potassium Carbonate 
A mixture of the triketone. (218) (0.63, 0.0045 mol), acetamidine 
hydrochloride (0.38g, 0.004 mol) and potassium carbonate (l.lg) in water 
(10.0 ml) was stirred at room temperature for 72h. The mixture was 
then extracted with chloroform to give a solid residue which was 
M. 
triturated with ether to afford an unidentified yellow solid (0.06g) 
n.p. 177, Vmax. 16140 (co) cm-1  
Found: 	C, 12.9; H, 6.1; N 0.0% M, 230. 
The aqueous extract was acidified with aqueous dilute sulphuric 
acid and re-extracted with chloroform to give a negligible amount of 
an unidentified oil. Further work up of the aqueous extract gave no 
identifiable material. 
The Attempted Condensation of Formarnidine Acetate rith the Triketone (218) 
A mixture of formamidine acetate (0. 142g, 0.0014 mol) and the 
triketone (218) (0.579, 0.0014 mol) was heated under reflux in glacial 
acetic acid (io.o ml) for 3h. The mixture was evaporated and the oily 
residue was triturated with ether-ethanol to give unreacted formamidine 
acetate (0.22g) m.p. 158° , identical (m.p. and i.r. spectrum) with an 
authentic sample. 
The ethanol-ether mother liquor was evaporated and the oil left 
was successively triturated with ethanol-ether to afford colourless 
crystals (total 0.16g) of an unidentified solid m.p. 129 (from light 
petroleum), \)max. 1610 (co) cm. 	+ 
Found: C, 61.2; H, 6.5; I, 0.0%; H, 1211. 
The Attempted Condensation of the Aminotriazole (15a) with Diethyl 
Acetonedicarboxylate. 	 - 
A solution of the aminotriazole (15a) (0.614g, o.0014 mol) and 
diethyl acetonedicarboxylate (0.8g, 0.004mol) in ethanol (20.0 ml) 
containing piperidine (0.2 nol) was heated under reflux for 214h. The 
solution was evaporated and the oily solid remaining was triturated 
with ethanol-ether to afford the unreacted aminotriazole (15a) (0.09g) 
ni.p. 1300 which was identical (m.p. and i.r. spectrum) with an authentic 
sample. 
Evaporation of the ethanol-ether mother liquor: left an oil whose 
t.l.c. in ether over alumina showed it to be an unresolved mixture of 
three components. The oil was suspended in water and extracted with 
chloroform to give unreacted diethyl acetone dicarb oxylate (0.63g; 79%) 
which was identified by comparison (t.1.c. and i.r. spectrum) with an 
authentic sample. 
2__Acetoxybenzy1)-6-ethOVcarb0flYlmethY1 .:Dyrimidin-11 (3H)-one (225) 
A mixture of the aminotriazole (15a) (0.6g, o.0014 mol) and diethyl 
acetonedicarboxylate (0.8g, 0.0014 mol) was heated under reflux in glacial 
acetic (10.0 ml) for 3h. 	The solution on evaporation under reduced 
pressure left an oil which was cooled and triturated with ethanol-ether 
to afford the impure pyrimidinone (225) (0.42g) m.p. 1140 0 which 
crystallised from water-ethanol as a colourless solid (0.32g) m.p. 158
0 
, 
\lmax. 3160w (NH), 1755, and 1725 (co) cm-1 , t(CD3 ) 2SO] 	2.63(5H, 
s, Ar-H), 3.80(lH, s, pyrimidine H), 3.86(111, s, cHoA), 6.00(2H, q J 
7Hz, Cu 2 ), 6.50(2H, s, CH2 ) 7.91011, s, OCOCH 3), and 8.90011, t J 
'(Hz, Cut 3 ). 
Found 	ç, 61.6; H, 5.5; N, 8.5% M, 330. 
C17H18N205 . requires. C, 61.8, 11, 5.5, N, 8.5%, M, 330. 
Evaporation of the ethanol-ether mother liuor left an oil (0.32g) 
whose t.l.c. in ethyl acetate over silica showed it to be an unresolved 
mixture of three components. 
S. 
6-(2-Diazoethoxycarbonylmethy1:IT ).2.-(-hydroxybenzyl)pyrimidin-14(3H)-one(22 14) 
A solution of the pyrimidinone (225) (0.66g, 0.002 mol) in 
absolute ethanol (15.0 ml) was cooled to 0
0 
 (ice-salt bath), stirred, 
and treated in one portion with triethylamine (0.8g, 0.008 mol) and 
4 
then th-opwise with stirring with a solution of toluene-p-sulphonyl 
azide (0.8g, 0.004 mol) in absolute ethanol (.o ml). The mixture was 
then stirred in the melting ice for 2h and evaporated to give an oil 
which was suspended in aqueous 2M sodium hydroxide solution and extracted 
with chloroform. Evaporation of the chloroform extract gave an oil 
(0.32g) which was identified as unreacted toluene-p-sulphonyl azide by 
comparison (i.r. spectrum) with an authentic sample. 
The alkaline extract was acidified with aqueous dilute sulphuric 
acid to afford impure diazonium compound (2214) (0.146g) m.p. 1 140° which 
crystallised from ethanol-light petroleum as shiny yellow crystals 
(0.10g) m.p. 2000 , 	 Ymax. 3360br, 3130w (NH),2130(-N), and 1760(00) 
cm, 	t [(cD 3 ) 2SO] 	2.56 - 2.83(5H, m, AH), 3.145(lH, s, pyridine H), 
3.70(33, s,CHOH), 5.80(2H, q J 7Hz, 	 8.78(3H, t J7Hz, CH  
Found: 0, 56.8; H, 14.5; N, 17.5%; M, 3114. 
015H114N140 14 . requires: 0, 51.2; H, 14.5; N, 17.8%; 1, 3114. 
The ethanol-light petroleum mother liquor on evaporation left an 
oil which was triturated with ether to give toluene-p-sulphonamide 
(0.12g) m.p. 120 0 which was identical (m.p. and i.r. spectrum) with --
an authentic sample. 
M. 
• 5(3-Phenyl-5-methyltriazolo[l,5- a1pyrimid-1-yl)acetOnylideneI 
6thnO-4-phen/1-1H-1,2 3-triazóle (227) 
A mixture of the triazole amine (15a) (0.6)4g, o.004 mol) and 
the triketone (128) (0.56g, o.00h mol) was heated under reflux in 
ethanol (20.0 ml) containing piperidine (0.2 ml) for 24th. The solution 
was evaporated to give an oily solid which was suspended in water 
and extracted with chloroform. The insoluble solid was collected and 
combined with further material obtained by evaporating the chloroform 
layer and triturating the oil with methanol-ether to give the 
iminotriazole derivative (221) (total 0.30g). Crystallisation from 
dimethylformamide-water gave the deep yellow triazolopyrimidine derivative 
(227) (0.20g) m.p. 2440 , Vmax. 3140(NH) cm 
l,  Amax. 210, 237sh, 
264, 318, 34 14511 and 14034 rim (log c 14 ; 149, 4.37, 4.41, 4.24, 14.03, and 
4.13), t[CDC1 3- (CD 3 ) 2SO] 	2.08- 2.17(5H, m, Ar-H), 2.68- 2.76(311, 
m, Ar-H), 3.02- 3.09(2H, m, Ar-H), 2.30(lH, s, pyrimidine H), 
14.52(lH, s, -cj=), 7.230H, s, CH 3 ) and 7.93(311, s, CII) 
Found : 	C, 66.9; H, 5.1; N, 27.14%; M, 1408. 
C23H20N 8 requires: 	C, 67.6; H, 4.9; N, 27.4%; M, 408. 
l-Acetyl-5--U2- ( 3-phenyl- 5-methyltri azolotl, 5-a] nyrimi d-7--yl) 
acetonylidenela'nino-14-phenyl-lH-1,2 ,3 triazole (228) 
The triazolopyrimidine derivative (227) •(0.2g, 0.0005 mol) was 
heated under reflux in acetic anhydride (8.0 ml) for 5 mm. The 
solution was evaporated under reduced pressure to leave a gum which 
was cooled and triturated with ether to afford the impure acetyl 
derivative (228) (0.22g; 95%) m.p. 1800 . 	Crystallisation from 
benzene-light petroleum gave the pure acetyl derivative (228) as a 
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yellow solid (0.179) m.p. 206 0 , Vmax. 1750 (co) cm. Amax. 216, 
262, 318, 344 and 4o6 urn (loge 4 • 514, 4.)49, 4.29, 4.27 and 11.20), 
t (CDC1 3 ) 2.06- 2.20(5H, in, Ar-H), 2.76 - 2.88(211, rn, Ar -H), 
3.02 	3.09(3H, in, Ar-H), 3.57(1H, s, pyrimidine H), 14.58(1H, s,-CH= ), 
7.20(6H, 5, CR 3 ) and 7.68(3H, s, CR3 ). 
Found: C, 67.0; H, 11.9; N, 25.2%; M, 1150. 
C 25H22N80 requires: C, 66.6; H, 14.9; N, 24.8%; 14, 1450. 
5- [ 2-  ( 2-Acetoybenzyl-6-rnethylpyrimi d-11-yl) acetonyli dene J amino-
)1-phenyl-11'1-1,2 ,3-triazole (229) 
The triazolopyrimidine derivative (227) (0.3g, 0.0007 mol) 
was heated under reflux in glacial acetic acid (10.0 ml) for 3h. The 
solution was evaporated under reduced pressure and the oily residue 
was cooled and triturated with ether to afford the impure acetoxy 	- 
derivative (229) (0.22g; 61%) m.p. 1730 which crystallised from 
ethanol-water as a cream solid (0.I9) m.p. 186 0 , "Jmax. 3.40(NH) and 
17140(C0) cm-1 , t[CDC1 3 - (CD 3 ) 2SO] 2.16 - 2.211(2H, rn, Ar-H), 
2.680H, in, Ar-H), 2.88(5H, a, Ar-H), 3.36(lH, a, pyrimidine H), 
3.62(lH, a, CHOAc), 14.82(111, a, CH_) 	7.66(311, s, CR3 ), 8.06(311, a, 
CR 3 ), and 8.18(311, a, CR 3 ). 
Found: 	C, 67.9; H, 5.6, N, 19.0%; M, 11110. 
C25H214N60 2 requires: C, 68.2; H, 5.5; N, 19.1%; 14, 14140. 
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The Acid-Catalysed Hydrolysis of the Triazolopyrimidine Derivative (227). 
A solution of the tri azolopyrimi dine (227) (0.4g, 0.001 mol) in 
ethanol (15.0 ml) was treated with aqueous 214 hydrochloric acid (2.5 ml) 
and heated under reflux for 5 thin. 	The solution was concentrated to 
remove the ethanol and the aqueous residue was extracted with chloroform 
to give an oil which was triturated with ethanol-ether to give the 
impure starting material (227) (0.259; 62%) m.p. 215 0 . 	This crystallised 
from dimethylformamide-water to afford the pure triazolopyrimidane 
derivative (227) (0.1 1 g) m.p. 243° which was identical (m.p. and i.r. 
spectrum) with an authentic sample. 
The procedure described in (a) above was repeated on the same scale 
but with heating under reflux for ih. 	The solution was concentrated 
to remove the ethanol and the aqueous residue on extraction with 
chloroform gave an oil which was triturated with ethanol-ether to afford 
the starting triazolopyrimidine (227) (0.23g) m.p. 220
0 
 which was 
identical (i.r. spectrum) with an authentic sample. 
The aqueous extract was buffered with solid sodium acetate and 
on evaporation left a solid. This was extracted with hot ethyl acetate 
to afford an oil which was triturated with light petroleum to give the 
aminotriazole (15a) (0.019) m.p. 115 0 , identical (m.p. and i.r. spectrum) 
with an authentic sample. 
The Acid-Catalysed Condensation of the Aminotriazole (15a) with the 
Triketone (218) 
A mixture of the aminotriazole (15a) (0.614g, o.0014 mol).and the 
triketone (218) (0.56g, 0.00 14 mci) was heated under reflux in glacial acetic 
acid (io.o ml) for 3h. 	The solution was evaporated under reduced 
Ii 
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pressure and the oily residue on trituration with ethanol-ether 
afforded the crude triazolylpyndone (231) (0.20g) M.P.m.p. 305 which 
crystallised from ethanol as a cream solid (0.12g) M.P. 312 ° , 
\J max. 3080w (NH), 2500br and 1930br.(NH) and 1630 (co) cm- 
max. 213, 223sh and 267nrn (log e 4.32, 4.21 and 
t[cncl3 - (CD 3 ) 2S0] 2.60(511, s, Ar-H), 3.80(2H, 5,CH 2 ) and 8. 14(6H, 
5, CM 3). 
Found: C, 67.4 ; H, 5.1; N, 21.3%; M, 266. 
Q15H1 N0 requires: C, 67.5; H, 5.3; N, 21.0%; M, 266. 
The ethanol-ether mother liquour was evaporated and the oil 
obtained on standing in contact with water gave the crude isomer mixture 
of acetoçrheny1pyriwjdines (239) and (2 142) or (2b3)  
M.P. 70° which crystallised from lit petroleum as pale yellow crystals 
(0.28g) M.P. 900 , \)max. 1750, and 1645 (Co) cm', 	t(CDC1 3 
2J4 14-2.55(2H, m, Ar-H), 2.69 -2.76(3H, m, AY-11), 3.09(lH, s, pyrimidine H), 
3.30(1H, s, pyrimidine H), 3.35(111, s, CHOAc), 3.58(1H, s, CHOAc), 
4.81(HH, s, -CHC), 6.22(lH, s, CH 
2 ), 6.55(3H, s, CM 3 ), 6.65(3H,s, 
CH 
3
), 6.80(3H, s, CH 
3
),6.83(3H, s, CM 3 ), 6.814(311, s, CH 3 ) and 
6.99(311, 5, CH 
3
). 
Found: 	C, 68.3; H, 6.1; N, 9.14%; M, 298. 
C 17 H18'203 
 requires: 	C, 68.14; H, 6.1; N, 9.14%; N, 298. 
T.1.c. of the isomer mixture in ethyl acetate over silica showed just 
one component. 
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• 	AOetO 1-2-be ztl-6'thethylpytimidines (240) and (2411) or (2145) and 
• Their Hydrochlorides 
The tautomeric mixture of acetorj compounds (239) and (2 142) 
or (243) (0.899, 0.003 mol) in ethanol (50.0 ml) was hydrogenated 
over io% palladium-charcoal (0.3g). Evaporation of the filtered mixture 
gave an oil. This was triturated with water followed by aqueous sodium 
hydrogen carbonate solution to give the crude benzylpyriniidine mixture 
of (240) and (21411) or (245) (0.41g) m.p. 37° which was purified by 
Kugelrohr distillation to afford the pure benzylpyrimidine mixture as 
a yellow solid m.p. 390,  \max. 1650 (co) cm, 	't(ODO1 3 ) 
2.63- 2.82(511, m,AH), 3.13(1H, s, pyrimidine H), 3.63(1H, s, pyrimidine H), 
11.88(11-i 9  s., -ori=), 5.79(2H, s, OH 2 ), 5.89(2H, s, OH2 ) 6.214(2H, s, 0001-12), 
7.56(3H, s, OH3 ) 7.64(3H, s, OH3 ), 1.830H, s, OH 3 ) and 8.0)4(3H, 
5, CH 
3 ). 
Found: 	0, 749;  H, 66; N, 11.6%; M, 2110. 
C15H16N20 requires: 	0, 15.0; H, 6.7; N, 11.7%; N, 2140. 
Hydrogenation of the acetoxybenzylpyrimi dine tautorneri c 
mixture (239), and (2112) or (2 113)(0.60g, 0.002 md) as in (a) above 
gave an oil which was treated with aqueous dilute hydrochloric acid 
to yield the hydrochlorides of the benzylpyrimidines as a cream solid 
(0.20g) m.p. 192 0 (from ethanol-light petroleum), Vmax. 23 140br::and 
1920 (H) and 16110 (co) cm 
Found 
	
0, 611.5; H, 6.1; N, 10.2%; Mj 2140 (cation). 
O15H15N20 1101 requires: 0,65.1; H, 5.8; N, 10.2%; N, 275.5. 
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The Attemnted Reaction of the Acetoxyhenzylpyrimidine mixture 
(239)and (2142) or (243) with Toluene-p-Sulphon3tl Azide 
A solution of the acetoxybenzylpyrimidine mixture (239) and 
(2142) or (243) (0.6g, 0.002 rhol) in absolute ethanol (20.0 ml) was 
cooled to 00  (ice-salt bath), stirred and treated in one portion with 
triethylamine (0.14g, 0.00 1' mol) and then dropwise with a solution of 
toluene-p-sulphonyl azide (0. 11g, 0.002 mol) in absolute ethanol (5.0 ml). 
The mixture was stirred in the melting ice for 2h and evaporated to 
leave an oil. The oil was suspended in aqueous dilute sodium hydroxide 
solution and extracted with chloroform to afford an oil (0.56g) whose 
t.l.c. in ethyl acetate alone or containing ethanol showed it to be 
a single component, 	rnax. 2130 (4 SN), and lTSObr co) cm l• 
Trituration Of this oil with various solvents failed to solidify it. 
The alkaline extract on acidification with aqueous dilute sulphuric 
acid yielded toluene-p-sulphonamide (0.114g) m.p. 115° which was identical 
(i.r. spectrum) with an authentic sample. 
The Attempted Reaction of the "Diazo-Conmound" (2 141) with Glacial 
Acetic Acid 
The diazo-compound (2141) (0.56g) was heated under reflux in glacial 
acetic acid (10.0 ml) for 17h. The solution was evaporated under 
reduced pressure leaving a very dark oil whose t.l.c. in ethyl acetate 
over silica showed it to be a mixture of two components. Dry column 
chromatography of this oil in ethyl acetate over silica gave as the faster 
running component an oil (0.l14g) whose t.l.c. in ethyl acetate over 
silica showed it to be a single component. 	Its i.r. spectrum was 
poorly resolved  The slower running material was also an oil whose 
t.l.c. in ethyl acetate over silica showed it to be an unresolved mixture 




A solution of the triazolylpyridone (231) (0.279, 0.001 mol) in 
dry acetone (50.0 ml) was treated with freshly dried potassium 
carbonate (0.2g) and heated under reflux with methyl iodide (0.2 ml) 
for 3h. The solution was hot filtered to remove inorganic material 
which was washed with hot acetone. Evaporation of the combined acetone 
filtrate and washings left a loan which was triturated with water to 
give the impure product (238) (0.18g) m.p. 90
0 . Crystalliéation from 
benzene-light petroleum gave the triazolylpyri done (238) (0.12g) 
m.p. 172 0 , 'Vmax. 164o (co) crn, Amax. 210, 223sh and 265nm (log s-:  
.63, 4.48, and Lyo), 	(ci 	2.59(5H, s, Ar-H), 3.63(2H, s, 
5.68(3H s, N-CH 3 ) and 8.(6H, s, CH 
3
). 
Found: C, 67.9; H, 5.8; N, 20.1%; N,t  280. 
C16H16N
4 0 requires: C, 68.6; H, 5.8; N, 20;0%; N, 
280. 
The Attempted Reaction of the TriazolylDyridone (237) with Toluene-
p-Sulphonyl Chloride 
(a) In the Presence of T±'iethylamine 
A stirred suspension of the triazolylpyridone (237) (0.26g, 0.001 rnol) 
in dry dioxan (30.0 ml) was treated in one portion with triethylamine 
(0.18 ml; 0.0012 mol), and then dropwise with a solution Of tolune-p-
sulphonyl chloride (0.21g, 0.0011 mol) in dry dioxan (10.0 ml). The 
mixture was stirred at room temperature for 0.5h. Filtration of the 
mixture gave unreacted starting material (237) (0.24g; 92%) m.p. 
300° , identical (m.p. and i.r. spectrum) with an authentic sample. 
In the Presence of Sodium Hydroxide. 
A solution of the triazolylpyridone (237) (0.20g 0.001mol) 
in aqueous io% w/v sodium hydroxide solution (5.0 ml) was stirred, 
and treated in portions with toluene-p-su.lphonyl chloride (0.21g, 
0.0011 mol). The mixture was stirred at room temperature for lh, then 
filtered to give unreacted toluene-p-sulphonyl chloride (0.1g; 147%) 
m.p. 66 0 which was identical (rup. and ir spectrum) with an authentic 
sample. 
The alkaline filtrate was acidified with aqueous dilute hydrochloric 
acid to afford the unreacted triazolylpyridone (237) (0.18g; 69%) 
m.p. 300° , identical (m.p. and i.r. spectrum) with an authentic sample 
In the Presence of Sodium Hydroxide and Dimethylformamide 
A solution of the triazolylpyridone (237) (0.26g, 0.001 mol) in 
aqueous 10%w/v sodium hydroxide solution (5.0 ml) and dimethylformamide 
(s.o ml) and toluene-p--sulphonyl chloride (0. 142g, 0.0022 mol) was stirred 
at room temperature for 1.5h. The dark solution was diluted with water, 
acidified with aqueous dilute hydrochloric acid and extracted with 
chloroform to give an oil which was triturated with ethanol-ether to 
afford the unreacted triazolylpyridone (237) (0.079) rn.p. 303 0 which was 
identical (m.p. and i.i'. spectrum) with an authentic sample. 
Evaporation of the ether-ethanol mother liquour left an oil whose 
t.l.c. in ethyl acetate over silica showed it to be an unresolved mixture 
of three components. 	
n 
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2,6-Dimethyl-l-(l,)4-diphenyl-1,2,3-triazol-5 -yl) pyridin- 14(lH)-one (2149) 
A mixture of the amino-triazole (2 118) (0.911g, 0.0011 mol) and 
the triketone (218) (0.56g, 0.0011 mci) was heated under reflux in glacial 
acetic acid (io.o ml) for 3h. The solution was evaporated under reduced 
pressure to leave a solid which was triturated with ethanol-ether to 
afford the triazolylpyridone (2119) as a colourless solid (0.119g) m.p. 293 ° 
(from ethanol), \'max. 1650 (co) cm, Amax. 212, 225sh, 2511, and 
270 run (log c 11.112, 11.34, 11.1111 and 11.116), t(cnc1 3 ) 2.32 - 2.62(10H, 
m, Ar-H), 3.66(2H, s, pyridine H) and 8.12(611, s, CH 3 ). 
	
Found : 	C, 73.7; H, 5.3; N, 16.5%; M, 3142. 
C21H18N 110 requires: 	C, 13.7; H, 5.3; N, 16.4%; M, 3112. 
The ethanol-ether mother iiquOur on evaporation left an oil 
which solidified in contact with water and on trituration with ethanol-ether 
gave the unreacted triazole (2118) (0.14g) m.p. 175 ° , identical 
(m.p. and i.r. spectrum) with an authentic sample. 
Evaporation of the ethanol-water mother iiquour left an oil 
(0.110g) whose t.1.c. in ethyl acetate over silica showed it to contain 
two components, one of which was the starting amonotriazole (2118) 
7-Ethoycarbony1methya.. -1, 2 ,3-triazolo[l,5 -ajpyrimidin-5( 11H) 0ne 
3-carboxamide (252) 
A mixture of the triazole amide (isb) (0.519, 0.004 moi) and 
diethyl acetonedicarbo,crlate (0.8g; 0.004 mol) was heated under reflux in 
glacial acetic acid (io.o ml) for 3h. The dark solution on evaporation 
left a hard gun which was triturated with ethanol-ether to afford the 
impure triazolopyrimidinone (252) (0.82g) m.p. 135 °  which crystallised 
from ethanol-water as a cream solid (0.36g) m.p. 1914 0 , Vmax. 3600, 
3360, and 3180br (NH), 1700 and 1680br (co) cm, 't[ (CD 3 ) 2so] 
1.94(1H, s, NH), 2.142(1H, brs,NH), 4.06(lH, s, pyrimi dine. H), 
5.814(211, q J 7Hz, OH 2 ) 6.09(2H, a, OH2 ) and 8.73(3H, t J 7Hz, OH 3 ). 
Found: 0, 112.7; H, 11.5; N, 25.1%; -M 	265. 
requires: 	C, 142.14; H, 4.6; N, 24.7%; N, 265. 
The ethanol-water mother liquor,  was concentrated and filtered 
to give the impure triazolopyrirnidinone (252) (0.13g) m.p. 130
0 
. 
The Attemoted Reaction of the Priazolopyrimidinone (252) with 
L -s ulphonyl Azide 
A solution of the triazolcrrimidinone (252) (0.26g 0.001 mol) in 
absolute ethanol (so.o ml) was cooled to 00  (ice-salt bath) . -stirred, 
and treated in one portion with triethylarnine (0.42g, 0.00 14 mol) and 
then dropwise with a solution of toluene-p--sulphonyl azide (0.142g, 0.002 mol) 
in absolute ethanol (s.o ml). The mixture was stirred in the melting ice 
bath for 2h and then evaporated to leave an oil which was dissolved in 
chloroform and washed with aqueous dilute sodium hydroxide solution. 
The chloroform extract left no material on evaporation. 
Filtration of the chloroform-sodium hydroxide mixture gave a solid 
(0.08g) m.p. > 360 ° which crystallised from ethanol-water as a pale 
yellow solid (0.0Eg) m.p. > 360 ° , \Imax. 3360, 31140 (NH) and 2120 
(4N) and 1695 and 166 (co) cm , Amax. ?lO, 2514, 272 , 301inf. and 
328 rim (logs 11.19, 14.30, 11.23, 14.01 and 11.19). 
Found: 	C, 38.0; H, 2.6; N, 31.2%; M+, No Ion Pressure. 
This solid was dissolved in water and acidified with aqueous dilute 
sulphuric acid but gave no organic material. 
The alkaline filtrate was acidified with aqueous dilute sulphuric 
acid to afford toluene-p-sulphonamide (0.01g) m.p. 1100 which was 
identical (i.r. spectrum) with an authentic sample. 
7-Acetonyl-5-methyl-1,2 ,3-triazolo[1 ,5 -aJprimi dine -3-carboxamide (254) 
A mixture of the triazole amide (15b) (0.51g, 0.004 mol) and the 
triketone (218) (0.56g, 0.004 mol) was heated under reflu.x in glacial 
acetic acid (10.0 ml) for 3h. The solution was evaporated under reduced 
pressure to leave an oil which was triturated with ethanol-ether to 
afford the trizolopyrimidine (254) as yellow needles (0.19g).m.p. 1740 
(from dimethylformainide), 'Vmax. 3420,3320 and 3200 (NH) and 1680 
(co) cm, Amax. 220, 276sh, 2814, 315sh, 382 and 1404 nm (logs 14.13, 
14.00; 4.02, 	3.85, 3.93, and 3.94). 
Found: 	C, 51.6; H, 5.2; N, 29.7%; M, 233. 
C10H11N502 . reauires: 	C, 51.5; H, 14.8; N, 30.0%; M, 233. 
Evaporation of the ethanol-ether mother liquorh left an oil (0.55g) 
whose t.1.c. in ethyl acetate-ethanol over silica showed it to be an 
unresolved mixture of two components. The oil was subjected to 
Kugelrohr distillation to give a negligible amount of distillate and a 
dark gun from which no identifiable material could be obtained. 
The Attempted Reaction of the Tria±olopyrimidine (254) with Toluene - n-
nlAzide 
A solution of the triazolopyrimidi-ne (254) (0.359, 0.0015 mol) in 
absolute ethanol (so.o ml) was cooled to 00  (ice-salt bath) and treated 
in one portion with triethylamine (0.8g, 0.008 mol) and then dropwise 
with stirring with a solution of toluene-p-sulphonyl azide (0.6g, 0.003 mol) 
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in absolute ethanol (5.0 ml). The mixture was stirred in the melting 
ice-bath for 211 and then filtered to give the impure starting material 
, 
(254) (0.30g) m.p. 156
0  which crystallised from dirnethylformannde to 
give the pure triazolopyrimidine (254) (0.19g) m..p. 190° , identical 
(m.p. and i.r. spectrum) with an authentic sample. 
Evaporation of the ethanol filtrate left an oil which was suspended 
in aqueous dilute sodium hydroxide solution and extracted with chloroform 
to give an oil (OJ-tog) identified as unreacted toluene-psulphonYl 
azide by comparison (i.r. spectrum) with an authentic sample. 
The alkaline mother liquoI acidified with aqueous dilute sulphuric 
acid and extracted with chloroform gave no further material. 
The Attempted Reaction of the Triazole Aidde (250) with the Triketune (218) 
A mixture of the triazole amide (250) (0.81g, 0.034 mol) and 
the triketone (218) (0.56g,  0.004 mol) was heated under reflux in 
glacial acetic acid (10.0 ml) for 3h. The solution was evaporated under 
reduced pressure to leave an oil which was triturated with ether to afford 
an impure solid (1.16g) m.p. 100 ° . 	Crystallisation of this solid from 
ethanol-water gave the isomeric amide (251) (0.32g) m.p. 198 ° which 
was identical (m.p. and i.r.spectrum) with an authentic sample. 
Evaporation of the ethanol-water mother liquour left a solid which 
was washed with aqueous dilute sodium hydroxide solution to give the 
starting triazole amide (250) (0.28g) m.p. 176 ° , identical (ir. spectrum) 
with an authentic sample. 
Acidification of the alkaline washings with aqueous dilute 
sulphuric acid gave a negligible amount of an unidentified solid. 
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Chapter 14 
Aspects of the Synthesis and Reactivity of 1,2,3-Triazolo[5,1-cJ.-
1,2;4-triazines and 1,2,3-Triazolo[1,5-b]-1,2,14--triazines. 
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4.1 Introduction 
The 1 , 2 ,3-triazolo[,1_c]_1,2,14_triazifle ring system (257) is 
of interest in relation to the relative stabilities of the fused 

















Thus, it might be expected that the strongly electron-withdrawing 
character of the triazine ring would stabilise (258) relative to (257) 
In addition to the diazoalky1idenejne-triazole tautomerism [(257) 
(258) ] thus expected in this system, a new type of Dimroth 
rearrangement [ ( 257)(258)(259)(260)) which will intercbnvert 
the 12 ,3-triazplo[5,1_c]_1,2, 14_trjazine system (257) with the isomeric 
123-triazo]o11,5_b]_1,2,14_triazine ring systeM (260) is also possible. 
These features made it of interest in the present work to investigate 
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the synthesis and reactivity of derivatives of both the 1,2,3-triazolo-
[5,1-c]- (257) and 1,2,3_triazo1o[1,5_b]_1,2,I_triazine (260) ring 
Systems. 
4;2 Synthetic Routes to 1 ,2,3 -Triazolo[l,5- cJ - 1,2, 14-- Triazines 
16 
Tennant and his group 
15,
have described a general synthetic 
route to 1,2 ,3-triazolo[5,l-c]-1,2 ,14-triazines. 	Thus, it will be recalled 
[Chapter 1, page ' ] that coupling the diazoniurn salts (36) and 
(1414) with a variety of active methylene compounds affords a good 
route to substituted 1,2,3-triazo1o[5,1-c-1,2,4-triazines. This same 
group1516 have also shown (Scheme 60) that the diazonium salt (36) 
can be reduced in situ to the hydrazine (261) which can be condensed with 
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triazolo[5,l-c]_l,2,it-triazines of the type (262a-d). 	The 
intermediates in these coupling reactions are the hydrazones (263a-d) 
which are not normally isolated. 
Mackie and Tennant 8 have also described a synthesis of 
1,2,3-triazolo[1,5-b] -1,2,4--triazines (Scheme 61) involving the condensation 
of the N-aminotriazole (2611) with -dicarbonyl compounds in the 
presence of glacial acetic acid. Thus, reaction of the amine (26 11) 
with glyoxal, biacetyl or benzil in acetic acid affords good yields 
of products whose properties are consistent with the structures (266a- c) 
respectively. The presummed ethylideneamino-intermediates (265a - c) 
in these reactions are not isolable. However, reaction of (2611) with 
ethyl pyruvate or glyoxylic acid affords the intermediates (265d and e) 
%,3,,., 	 ,.,-, 41_ 	_-_i,. 	..iz 	 ... 
LJ 	 Icrj.a*Lie La#asjoCu. C)I L4.LO ai.,sun UL) \ CL) a 4±U. LI) 
This earlier work on 1,2 ,3-triazolo[ 5,1-c] -1,2 ,11-triazines and 
1,2,3-triazo1o[1,5-b]-1,2,11-triazines failed to reveal any evidence 
for the corresponding diazo-tautomers [ci'. (258)]. 	One reason for this 
could be that the particular derivatives studied did not contain 
sufficiently strongly electron-withdrawing groups either in the triazole 
ring or in the triazine nucleus to shift the equilibrium { (257)1- (258)] 
to the right. So in an effort to demonstrate this type of equilibrium, 
it was decided to extend the previous methods of synthesis to other 
1,2,3-triazolo[5,1-c]-1,2,11-triazine derivatives containing electron-
withdrawing groups in the 1,2,3-triazole or 1,2,11-triazine rings in the 
hope that the diazo-tautomer (258) would become stable enough to be 
detected. 
As an initial approach to the synthesis of a triazolo[5,1_c] -1,2, 1l-
triazine derivative which might exist partly in the diazo-form, it was 
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• 	 (272) 
-105- 
decided to attempt the synthesis of the compound (271) (Scheme 62) 
which contains strongly electron-withdrawing groups in both the 
triazole and triazine rings. Thus, it was hoped that coupling of the 
diazonium salt (114) with 2-cyanoacetophenone would afford a hydrazone 
(269) which might cyclise preferentially by way of the benzoyl group 
(as opposed to the cyano-group) to afford the desired product (271). 
In practice, when an aqueous ethanolic solution of 2-cyanoacetophenone 
containing sodium acetate was reacted with an aqueous ethanolic solution 
of the diazonium salt (114), a readily separated mixture of the 
triazolotriazine (268) and the hydrazone (269) [Scheme 62  was obtained. 
The hydrazone (269) gave an elemental analysis and mass spectrum consistent 
with the assigned structure. This was also confirmed by its i.r. spectrum 
which showed NH and carbonyl absorption and a cyano-band at 2200 cm'. 
The structure (269) for the hydrazone. was firmly established by its 
acetylation to a mono-acetyl derivative (270) whose 1H n.m.r. spectrum 
showed a three proton singlet at -C8.10 which ch is typical of a ring 
N-acetylated 1,2,3-triazole. In accord with the assigned structure, 
the i.r. spectrum of the triazolotriazine (268) showed the presence of 
both an amino and a ketonic carbonyl group demonstrating that the 
cyclisation of (269) mist have taken place through tha cyano group and 
not throught the benzoyl group as desired. In support of this contention, 
melting the hydrazone (269) resulted in its conversion into the cyclised 
compound (268). 	However, when the hydrazone (269.)  was heated in 
glacial acetic acid for a prolonged period, a readily separated mixture 
of the amine (268) and a second product was obtained. The same mixture 
was formed when the acetyl derivative (210) was heated under reflux in 
ethanol. The identification of the new pi-oduct as the required cyano-
amide (271) is based on the following evidence. Its elemental analysis 
,N=N 	
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by condensation with ethyl benzoylformate gave a readily separated 
mixture of the required triazolotriazine (21 11; H = Ph) and the 
hydrazone (275; H = Ph). The structures of these products were again 
fully supported by their elemental analysis and i.r. and mass spectral 
properties. Despite the presence of an electron-withdrawing group on 
the triazole ring and an electron-withdrawing triazine nucleus, the i.r. 
spectrum of the triazolotriazinone (2111; H = Ph) showed no evidence of 
the diazo-tautomer (278). 
Since an ester group is significantly more electron-withdrawing 
than a carboxanide group, it was of interest to investigate the coupling 
reactions of the ester diazonium salt (280) [Scheme 65 ] with active 
methylene compounds as a source of 3-ethoxycarbonyJ-1;2,3-triaZolo-
[sl- c) - 1,2,11-- triazines (282a-g). It was hoped that the extra electron 
withdrawal in the triazole ring of these substrates coupled with the 
presence of suitable electron-withdrawing groups in the triazine nucleus 
[ cf. (282a-g)] might promote their existence in the diazo-tautomeric 
forms (283a-g) [Scheme 651. 	The diazonium salt (280) was readily 
prepared in situ by the diazotisation in nitric acid solution either of 
the amino-ester (168) or of the N-amino compound (2611), the latter compound 
suffering deamination of the 1-amino group as well as diazotisation of 
the 5-amino group. 	The resulting solutions of the diazonium salt (280) 
coupled readily with a range of active methylene compounds (malononitrile, 
cyanoacetanide, ethyl cyanoacetate, acetylacetone, ethyl acetoacetate, 
2-cyanoacetophenone and benzoylacetone) in the presence of sodium acetate 
to afford the corresponding triazolotriazine esters (282a-g) directly. 
The coupling reaction of the diazonium salt (280) with cyanoacetamide in 
addition to giving the triazolotriazine (282b) also afforded the betaine 
-109- 
(310) whose i.r. spectrum showed diazo-absorption at 2260 cm ' and it 





exploded when heated to 210. 	These products gave the expected elemental 
analysis and showed i.r., u.v. , 1H n.m.r. and mass spectral properties 
consistent with their structures. Thus, the i.r. spectra of (282a-c) 
and (282f) showed primary amino absorption in addition to the ester 
absorption expected for all of them. The i.r. spectra of (282d, e and f) 
all showed two carbonyl bands due to the 3-ethoxycarbonyl group present 
in each of them and to the acetyl, ethoxycarbonyl and benzoyl groups 
respectively, also present. The 'H n.m.r. spectra of (282b-g) all showed 
proton resonance due to the 3-ethoxycarbonyl group, while the spectra of 
(282c and è)contained additional ester absorption due to the 6-ethoxycarbonyl 
group. 	The intermediacy of the corresponding hydrazones (28la-g) in these 
coupling reactions [Scheme 651 was supported by the finding that the 
diazonium salt (280) coupled with dibenzoylmethane, diethyl malonate or 
ethyl benzoylacetate to- give not the corresponding triazolotriazines 
(285a) and (286a and b) but the hydrazones (284a-c). Th ~e acidity of the 
hydrazones (284a- c) and their spectral properties were fully consistent 
with the assigned structures. The structure of the diester-hydrazone 
(284a) was further established by its conversion into -a monoacetyl 
derivative (279) which showed a carbonyl band at .1760 cm in its i.r. 
spectrum and a three proton singlet at t7.16 in its 
1 H n.m.r. spectrum - 
-110- 
NN 	 _ N.N 
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features diagnostic5a for a triazole ring N-acety]. group. The similar 
acetylation of (284 b and c) was unsuccessful. The structure of the 
hydrazone (2814a) was further demonstrated by its conversion on heating 
with aqueous ethanolic sodium acetate into the expected triazolotriazinone 
product (285a). 	The structure of this compound follows from its acidic 
character and its i.r. and 1 H n.m.r. spectra. Cyclisation of the 
hydrazones (2811 b and c) was readily effected in hot glacial acetic acid 
to give products whose spectral properties are fully in accord with the 
assignment of the triazolotriazine structures (286 a and b). The exclusive 
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formation of the compound (286a) rather than the alternative keto-
triazolotriazinone (285b) demonstrates the greater reactivity of the 
benzoyl group compared with the ester group in the cyclisation of the 
hydrazone (28hb). 
Despite the presence of strongly electron-withdrawing substituents 
in both the triazole and triazine rings in all of the triazolotriazines 
(282a-g), (285a) and (286 a and b), none of their i.r. spectra showed the 
presence of diazo-absorption, demonstrating that in the solid state at 
room temperature they do not exist to any extent in the diazo tautomeric 
forms (283 a-g). 
In a further attempt to synthesise 1,2,3_triazo].0[5,1_c1_1,2,4 
triazine derivatives having several electron-withdrawing groups in the 
triazine and triazole rings and hence which might exist in the diazo-
tautomeric form, the coupling reactions of the diazonium salts (36) and 
(hit) with keto-diesters of the type (281) were carried out. It was 
anticipated that these reactions would give, possibly by way of 
intermediate hydrazones, fused products of the type (289) and (291), 
having two electron-withdrawing substituents in the triazine ring. Thus, 
when an aqueous ethanolic solution of the diazoniuni salt (36) or (bit) 
was added to cooled solutions of diethyl oxaloacetate, ethyl acetopyruvate, 
or ethyl benzoylpyruvate, the hydrazones (288 a-c) and (290 a-c) were 
isolated in good yield and none of the corresponding triazolotriazines 
(289 a-c) or (291a- c) were obtained. Ethyl 2-cyanopyruvate could not 
be obtained in the free state and so its sodium salt was used in the 
coupling reactions with the diazonium salts (36) and (hit) to. afford the 
hydrazones (288d) and (290d). 	The betaine (292a) and the deaminated 






(292) b 	CONH2 
(293) 
was coupled with diethyl oxalacetate in the presence of sodium acetate 
and sodium hydroxide respectively. 
The evidence for the structures of the hydrazones (288 a, b and d) 
and (290 a, b and d) proved quite conclusive. In general their chemical 
analysis and 'H n.m.r., i.r. and mass spectra were consistent with the 
assigned structures (288 a, b and c) and (290 a, b and c), although 
some difficulty was encountered in obtaining correct analytical data for 
the hydrazones (288c) and (290c). In both cases, the observed analytical 
data seem to lie between the values expected for the hydrazones (288c) 
and (290c) and those of the corresponding triazolotriazines (289c) and 
(291c) indicating that some cyclisation must be taking place during 
crystallisation of the analytical sample. The hydrazones (288c) and 
(2906.) show fragment ions at m/e 373 and 308 corresponding to (M - H20) 
and indicating that cyclisation to the corresponding triazolotriazines 
(289c) and (291a) was taking place on electron impact. The further 
characterisation of (288c) and (290a) by attempted acetylation to ring 
N-acetyl derivatives was unsuccessful in each case, only multicomponent 
oils being obtained. 
It has been mentioned (Chapter 1) that when a 1H-1,2,3-triazole 
diazonium salt is introduced into a basic medium, deprotonation of the 































the mechanism for the coupling reactions of the diazonium salts 
(36) and (Itit) with the tricarbonyl compounds (281 a -c) and the sodium 
salt of ethyl 2-cyanopyruvate depends on whether the triazoles (36) 
and (4) are deprotonated when introduced into the sodium acetate solution. 
It is, however, known 4o that -phenyltriazolediazcnium chloride (36) 
is converted into the betaine (292a) on treatment with aqueous ethanolic 
sodium acetate and its isolation as a by-product in the formation of 
the hydrâzone (288a) indicates that it and the corresponding betaine (292b) 
from deprotonatidn of the diazonium amide (44) are probable intermediates 
in the formation of the hydrazones (288 a- d) and (290 a-d). Thus, 
condensation of the betaines (292) with the deprotonated a-keto-esters 
(29 1 ) as shown in Scheme 68 then readily accounts for the formation of 
the hydrazones (288 a-d) and (290 a-d). 
When the hydrazones (288a-d) and (290b-d) were heated under 
reflux in glacial acetic acid, the corresponding triazolotriazines 
(289 a- d), and (291 b-d) were formed in good yield. The hydrazone (288a) 
in addition to forming the triazolotriazine (289a) also afforded the 








singlet at 't 7.90 similar to the acetoxy absorption observed 15 for 
other acetoxybenzyltriazines. In the cyclisation of the hydrazone 
(288b), the triazolotriazine (289b) was also accompanied by an oil whose 
111 n.m.r. spectrum showed it to be a mixture of the acetoxy and 
hydroxy derivatives (299b) and (300). This oil could not be resolved 
by t.l.c. in ethyl acetate over silica. The attempted cyclisation 
of the hydrazone (290a) in glacial acetic acid was unsuccessful (see 
later). The triazolotriazines (289 b and c) and (291c) were also obtained 
when the hydrazones (288 b and c) and (290c) were heated under reflux 
in aqueous ethanol. However, the attempted cyclisation of the 
hydrazones (290 a and b) in aqueous ethanol was unsuccessful, and in 
each case the unreacted hydrazones . (290 a and b) were recovered. In each 
case, the structures of the triazolotriazines (289 a-d) and. (291 b-d) 
1 
were supported by elemetal analysis and H n.m.r.m i.r. and mass spectra. 
When the triazolotriazine (289a) was heated under reflux with 
aqueous ethanolic sodium carbonate, the dicarboxylic acid [Scheme 69; (301)] 
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-115- 
was obtained. The i.r. spectrum of (301) contained a broad hydroxyl 
absorption at 1900 cm 
-1 
 and a single carbonyl band at 1700 cm
-1  due to 
the carboxyl groups but its 1H n.m.r. spectrum lacked signals due to acidic 
protons. These features are surprising since the diacid (301) would 
be expected to show two distint carbonyl bands in the i.r. spectrum 
and also two acidic protons in the 1H n.m.r. spectrum. The reason for 
the unexpected i.r. and 1H n.m.r. absorption of the. diacid (301) is not 
clear but may be associated in some way with hydrogen-bonding {cf. (303)]. 
A similar hydrolysis of the triazolctriazine (289c) afforded the monoacid 
(302) and again the 1H n.m.r. spectrum of (302) did not show any acidic 
proton. However, its mass spectrum showed a peak at (M+ - 00 2) 
indicating that it was deca.r.boxylating in the probe. In an effort to form 
the anhydride of the diacid (301), it was heated briefly with acetic 
anhydride but this reaction was unsuccessful, and gave back the unreacted 
dicarboxylic acid (301). Also the attempted thermal decarboxylation of 
(301) resulted in its rapid decomposition. 
In an attempt to further establish the structure of the 
triazolotriazine (289a), it was heated under reflux in glacial acetic 
acid, since it is known 15  that when 3-phenyl-1,2,3_triazolo[5,l-c]-1,2, 1 -
triazines are heated with glacial acetic acid, 1,2,3-triazole ring 
scission occurs, giving substituted 1,2 ,tt-triazines. This reaction with 
(289a) gave the expected acetoxy compound (299a) earlier discussed 
together with some unreacted triazolotriazine (289a). Attempts were 
also made to degrade the triazolotriazines (289 b and c) to known 
compounds as a means of further confirming their structures. Thus, it 











(298b) to the monocarboxylic acid (304), and thence by hydrolysis to 
the diacid obtained before. In practice, the oxidative degradation of 
the triazolotriazine (289b) using sodium hmochlorite in aqueous 
dioxan afforded a very low yield of the dicarboxylic acid (301) discussed 
earlier, together with a large quantity of unreacted triazolotriazine 
(289b). In the case of the triazolotriazine (289c) , an attempt was made 
N N 
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to carry out Eakin oxidation 	to obtain the 6-hydroxytriazolotriazine 
(305). Unfortunately, the attempted oxidation of (389c) using hydrogen 
peroxide in glacial acetic acid or aqueous sodium hydroxide was 
unsuccessful, giving only small quantities of two unidentified solids. 














it was heated under reflux in aqueous ethanolic sodium acetate some 
unreactedhydrazone (290a) was recovered, together with a small quantity 
of an unidentified solid which had a molecular weight of 350. 	The 
attempted cyclisation of (290a) using sodium carbonate as the catalyst 
gave only a very high melting solid which could not be characterised. 
However, the use of piperidine as the catalyst in the attempted 
cyclisation of (290a) was more successful. In this case, two solid products 
with masses of 319 and 275 corresponding to the possible structures 
(306) and (307) respectively were obtained. The combustion analysis, 
i.r. and mass spectra of (306) were consistent with the structure 
assigned to it. Thus, the i.r. spectrum of (306) showed NH absorption 
and three carbonyl bands at 1730, 1700 and 1680 cm'. However, the 
product (306) did not effervesce with sodium hydrogen carbonate solution. 
The i.r. spectrum of (307) contained NH absorption and two carbonyl 
bands at 1740 and 1650 cm but its combustion analysis was incorrect 
for the structure (307). Thus, the available evidence only permits the 
tentative assignment of the structure (307) to the second product Of 
the pipe ri dine-catalys e d cyclisation of (290a). The attempted cyclisation 
of (290a) in ethanolic ammonia likewise afforded a very high melting solid 
H 2 NHNQC ONH2 
(309) 
-118- 
having a molecular weight of 207, suggesting that it might be the 
diaxnide (308). 	The i.r. spectrum of (308) contained Ni-I absorption 
1011 =1  
H 2NOc t-I' CON H 2 
(308) 
in addition to carbonyl bands at 1790, 17110 and 1700 cm. 	However, 
good analytical data could again not be obtained for this product. 
Consequently, the assigned structure (308) must remain tentative until 
firmer evidence is obtained. When heated with ethanolic hydrazine 
hydrate, the hydrazone (290a) once more yielded a very high melting 
solid which showed a poorly resolved i.r. spectrum and failed to give 
a mass spectrum due to lack of ion pressure. However, it gave an 
elemental analysis close to that expected for the dihydrate of the 
hydrazide structure (309) which it is tentatively assigned. 
-119- 
14.3. Some Investigations of Diazoalkylideneathne-1,2,3-Triazole 
ui1ibziain 1,2,3-Triazolo[5,1-cJ-1,2;14-triazines and 
3- iazo1o[l,5-b] -1,2,14-triazines. 
It will be recalled that as described before (Chapter 14, page 102) 
triazolo[5,l- c]triazines (257) and triazoao[1,5-b]triazines (260) are 
isomeric ring systems which are potentially interconvertible by a new 
type of Dimroth rearrangement [(257)(26o)]. 	Since this type of 
(257) 
(260) 
rearrangement had not been demonstrated before it was of interest to 
synthesise unambiguously two isomeric derivatives of the respective 
triazolo[l,5-b]- and triazolo[5,l-c]-1,2,Lt_triazine ring systems and to 
attempt their interdonversion, thus demonstrating the expected 
rearrangement [(257)(26o)] 
The compounds initially chosen for study were the isomers (318a) 
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-120-- 
and (319a). A product whose properties and transformations were 
consistent with its being the 1,2,3-triazolo[1,5-b]-1,2,4-triazine 
derivative (318a) had previousiy 8 been synthesised by condensing the 
N-amino-ester (2611) with biacetyl. 	Consequently, it only remained 
to devise a suitable synthesis for the isomer (319a). 	The method 
chosen involved the in situ reduction of the diazonium salt (280) to 
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In practice, reduction of the diazonium salt (280) [prepared by 
diazotisation and deamination of the N-amino-ester (2611) - see 
before) using sulphur dioxide, and attempted in situ condensation with 
biacetyl gave none of the required triazolotriazine (319a). The only 
product isolated was the deaminated triazo.e (321). A similar reduction 
of the diazonium salt (280) and attempted in situ condensation with 
glyoxal was also unsuccessful, giving the same deaminated triazole (321). 
M 
(3mb) 







The failure of the attempted synthesis of the ester (319a) having 
prevented the study of its possible Dimroth rearrangement to the already 
available isomer (318a), attention was turned to the similar study of 
the corresponding amides (318b) and (319b). 	It will be recalled that 
a product having properties consistent with the structure (319b) had already 
been synthesised in the present studies (cf. page 107). It remained, 
therefore, to devise an unambiguous synthesis of the isomeric amide 
(318b). Thus, an attempt was made to convert the ester having the presumed 
structure [Scheme 70; (3]8a.)] into the desired amide (318b) by reaction 
with ethanolic ammonia. In fact, this reaction afforded not the required 
amide (318b) but a product identical in all respects to the triazolo-
[5,1-c]triazine derivative (319b).. A logical conclusion from this result 
N'tO2Et NH3 




(31 9a) 	. 	 . 	 (31 9b)  
Scheme 70 
-122- 
is that either a rearrangement has taken place during the an[nation 
(Scheme io) or that the original structure assigned to (318a) was 





resolving this structure problem an attempt was made to convert the 
N-amino-ester (26) of established structure into the N-amjno-amide 
(322) and thence by unambiguous reaction with biacetyl into the 
N=--NN --N NH 
H2NCO2Et 	H2NCOH 
NH2 	 NH2 
(264) (322) 
1,2,3-triazclo[1,5_b]_1,2, 14_triazine amide ,(318b). 	Unfortunately, all 
attempts to convert the ester (264) by reaction with arninating agents 
(gaseous or liquid ammonia or ammonium acetate) into the N-amino-snide 
(322) were unsuccessful. 
Other routes to the N-amjnotriazole snide (322) were also 
investigated. 	Thus, by a method analogous to that used successfully 
to synthesise the N-aminotriazole ester (264), it was hoped to prepare 





























p-sulphonyJ. aside. However, this approach was thwarted by the failure 
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of attempts to synthesise the amidrazone amide (323). 	Thus, the reaction 
of. 	
41 
the available 	anudrazone ester (313) with ammonia gave not the 
H2NN>HCOEt NH
3 	H2 N 
(-EtOH) H3 fJ 
Cr 	(313) 	 (324) 
expected ainith'azone amide (323)  but a compound which gave an elemental 
analysis and showed i.r. and mass spectra consistent with its being the 
amino-pyrazolone (324). Thus, its i .r. spectrum showed broad primary 
amino absorution at 3330, 3210 and 3160 cm- 
1  and  carbonyl band at.1690 cm-
1 
 
The formation of this product can be viewed as occuring by cyclisation 
of the amidrazone (313) with elimination of the elements of ethanol. 
The attempted synthesis of the required,amidrazoné amide (323) 
by the established method 
52
of reacting the known amidine amide (316) 
with anhydrous hydrazine was also unsuccessful. 	This reaction gave a 
product (Scheme 11) which is assigned the N-aninopyrazolone structure (326) 
on the basis of the following evidence. 	It gave analytical data 
consistent with the molecular formula C 311 6N0 and its mass spectrum showed 
-1214- 
a molecular weight of 1114. 	Although the i.r. spectrum of (36) was 
not well resolved, it showed NH absorption and a carbonyl band at 1700 cm ' 
In accord with the diamino structure (326), it reacted with benzaldehyde 
to give a bis-benzylidene derivative (321). However, the formation of 
a bis-benzylidene could be accounted for by any of the three structures 
possible for the pyrazolone namely (326), (328) and (329). However, when 
the pyrazolone was treated with biacetyl, it afforded the pyrazolo[l,5 - cJ -
l,2, 1t-triazine (325). 	The structure of this product (325) is fully 
supported by its elemental analysis and spectral properties. Thus, its 
i.r. spectrum showed NH absorption but no carbonyl band while its 
n.m.r spectrum contained aone proton sinet at t3.82 due to 
pyrazolone CH, and two three proton singlets at t 7.36 and 7.38 due to 
two distinct methyl groups. The formation of this pyrazolotriazine 
(325) rules out the possible structure (328) while the mode of formation 
of the aminopyrazolone (326) eliminates (329) since it is unlikely that 
hydrazine would react with the amidine (316) to give such a structure. 
The formation of the most likely structure (326), can then be explained by 
the following mechanism. First, the hydrazine reacts with the amidine 
amide (316) to afford the intermediate (330) 
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give, (331), which deprotonates to the aminopyrazolone (326). The 
attempted diazotisation of (326) gave a red oil which could not be 
characterised. 
Since the attempted synthesis of theN-aaninotriazole amide (322) 
had been unsuccessful, it was decided as an alternative approach to 





(3180) 	 (319b) 
process [(318a) 	(319b)] to attempt the 'n 	us 	i ambiguc synthess of the 
hydrazinotriazole aznide [Scheme 72; (273)1. 	The unambiguous condensation 
of the hydrazine (273) with biacetyl might then produce an unambiguous 
synthesis of the triazolotriazine (319b), thus allowing the precise 
structure of the product in the transformation [018a)-3 (319b)] to 
be determined. 	The projected synthesis of the hydrazine (273) involved 
the in situ reduction of the diazonium salt (44) using sulphur dioxide. 
As a model reaction, the reduction of the phenyltriazolediazonium salt 
(36) with sulphur dioxide was first investigated. However, this reaction 
merely yielded the deaininated triazole (293). 	On the other hand, sulphur 
dioxide reduction of the triazole-amide diazoniun salt (44) gave two 
solid products whose elemental analysis indicated them to be mono-and 
bis-hydrogen sulphate salts of the expected hydrazine (273). All attempts 
to convert these salts into the free hydrazine (273) were unsuccessful. 
The mass spectrum of the mono-hydrogen sulphate showed a poor ion pressure 
while that of bis-hydrogen sulphate salt showed a molecular weight of 
( 
-126- 
1142., expected for the free hydrazine (273). In accord with the assigned 
constitutions of these products they both reacted with benzaldehyde to 
afford the same product (Scheme 72). 	However, closer examination of 
this product showed it to be a readily separated mixture of two isomeric 
monobenzylidene derivatives one of which was acidic and the other neutral. 
The i.r. spectrum of the acidic isomer showed NH absorption at 3360 and 
3300 cm-1 and a carbonyl band at 1685 cm 1 . In accord with its 
formulation as the benzylidenehyth-aziñe derivative (332a), the acidic 
product reacted under mild conditions with hot acetic anhydride to 
afford a monoacetyl derivative whose i.r. spectrum shoved a high frequency 
carbonyl band at 1756 cm- 1 and whose 1Hn.m.r. spectrum contained a 
three proton singlet at t 1.30, features characteristic of a ring N-
acetyl 1,2,3-triazole and hence of the N-acetyl structure (3314a). The. 
neutral product showed spectral properties consistent with its formulation 
as the benzylideneaminotriazole (333a). 	Thus, its i.r. spectrum showed 
NH absorption at 3470, 31400, 3370 and 3160 cm -1 and a carbonyl band at 
1670 cm -l
. 	
Owing to insufficient material, the 'H n.m.r spectrum of 
(333a) could not be obtained. 	However, reaction of this compound with 
hot acetic anhydride yielded a product identical in all respects to the 
N-acetylated triazole (3314a) obtained by acetylation of the 
benzylidenehydrazine isomer (332a). 	The formation of (3314a) from (333a) 
is readily explained in terms of the Dimroth rearrangement shown in 
Scheme 13. This mechanism (Scheme 73) implies that the isomer (333a) 
undergoes thermal rearrangement to (332a) which then acetylates. On the 
assumption that the sulphur dioxide reduction products of the ftiazonium 
salt (1414) are hydrogen sulphate salts of the hydrazine (273), their reaction 
with benzaldehyde to give the mixture of the two isomers (332a) and 
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This infers that the rearrangement of [(333a) —* (332a)] is reversible 
and in accord with this proposal, heating the benzy.lidenehydrazinotriazole 
(332a) in 2-ethoxyethanol or in pyridine resulted in its conversion into 
athixture of (332a) and (333a). 	Owing to lack of material, the similar 
conversion of the benzylideneaninotriazole (33a) into an equilibrium 
mixture of (332a) and (333a) could not be demonstrated. 
In view of the Dimroth rearrangement [(333a) 	(332a) 
] 
observed 
with the triazole amide derivatives (332a) and(333a) it was of interest 
to see if the known 	benzylideneaminotriazole ester (333b) would 
undergo analogous rearrangement. This turned out to be the case. Thus, 
heating the benzylideneaminotriazole ester (333b) with aqueous ethanolic 
hydrochloric acid resulted in its isomerisation to the benzylidenehydrazine 
N" 	CO2Et Ac20 
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derivative [(Scheme 74; 332b)] , whose structure follows from its 
acidity and i.r. spectrum. 	Thus, (332b)was easily soluble in aqueous 
dilute sodium hydroxide solution and was recovered on acidification 
with aqueous dilute hydrochloric acid. Its i.r. spectrum showed MI absorption 
and an ester baud at 1700 cm'. 	Unfortunately, there was insufficient 
Of (332b) for its 'H n.m.r. spectrum to be obtained. Similarly, heating 
the benzylideneaminotriazole ester (333b) in pyridine caused its 
isomerisation to (332b). 	During this isomerisation a new example of 
Dimroth rearrangement [(333b) -+ (332b)} akin to that exhibited by the 
benzylideneaininotriazole snide [ (333a) —4(332a)] must have taken place. 
Further proof that the isomerisation [ (333b) -, (332b)] was acid- or 
base-catalysed and not a purely thermal process came from the fact that 
when a melt of the benzylidenemminotriazole ester (333b) was held briefly 
at hia temperatures the unrearranged compound (33) was recovered 
unchanged. The reverse rearrangement 1(332b) - (33)1 was also found 
to occur and could be shown to be a purely thermal process and not 
subject to acid- or base-catalysis as found for the reverse Dimroth 
rearrangement [(333b) -+ (332b)] 	Thus, when a melt of the hydrazino 
derivative (332b) was held briefly at elevated temperatures, it reverted 
to the benzylideneaminotriazole (333b) whereas when (332b) was heated 










direction of rearrangement [(333b) 	(332b)] is wholly in accord 
with the structures assigned to the two isomers. Also in keeping with 
the assigned structures, (333b) should be liable to diazotisation with 
nitrous acid while (332b) will be unaffected by diazotisation.. Thus, 
in an attempt to distinguish between the two isomers (333b) and (332b) 
- thereby further confirming their structures - they were each treated 
With aqueous nitrous acid solution. Unfortunately, these attempted 
diazotisations were unsuccessful and in each case the starting materials 
(333b) and (332b) were recovered unchanged in excellent yield. 
In further support of its structure, the benzylidenehydrazine 
derivative (332b) warmed briefly with acetic an]iydride afforded a 
monoacetyl derivative which showed an i.r. carbonyl band at 1750 cm' 
and a three proton 'H n.m.r signal at 't 7.20 thus showing it to be the 
1-N-acetyl derivative (331b).5a. The acetyl derivative [Scheme 74; 
(334b)] was readily hydrolysed back to the triazole (332b) on brief warming 
with aqueous sodium carbonate, demonstrating that no rearrangement had 
occurred during the acetylatioh of (332b) to (334b). Unexpectedly, 
brief warming of the benzylidenewninotriazole (333b) in acetic anhydride 
also afforded the ring N-acetyl triazole (33 2 b). 	This transformation 
requires a rearrangement at some stage and since it has already been 
demonstrated that (333b) does not rearrange thermally to (332b), it must 
be that (333b) is first acetylated to the acetylamino-derivative(3)4l) 
which then undergoes a thermal Dimroth rearrangement (Scheme 15) to 
afford (33 1m). When the hydrazine derivative (332b) was heated under 
reflux for a long time, it afforded a monoacetyl derivative which was 
not identical with the.1-N-acetyl derivative (334b) and whose i.r. 
spectrum agreed with its formulation as (338). 	Thus, the i.r. 
























due to the acetylamino group. However, a repetition of this acetylation 
under the same conditions failed to give the same monoacetyl derivative 
(338) but instead afforded a compound whose elemental analysis was 
consistent with the molecular formula C16H17N 5 04 and whose mass spectrum 
showed a molecular weight of 343 consistent with its formulation as either 
of the two diacetyl derivatives (339) or (340) (cf. Scheme 74). However, 
the spectral properties of this diacetyl derivative rule out structure 
(340) while they favour (339). Thus, the i.r. spectrum showed only 
two carbonyl bands at 1150 and 1720 cm-l
'  due to two equivalent acetyl 
groups and an ester group respectively, while the 1H n.m.r. spectrum 
contained a six proton singlet at t 7.66 attributable to two equivalent 
acetyl groups. The structure assigned to (339) was further supported by 
the fact that when it was warmed briefly with aqueous sodium carbonate, 
-131- 
one of the acetyl groups was hydrolysed off to give the monoacetyl 
derivative (338). 	The formation of both (338) and (339) from the 
hydrazino derivative (332b) involves a rearrangement. This is expected 
in view of the fact that it has already been shown (see before) that 
(332b) is thermolabile. So when heated, it rearranges to (333b) which 
then acetylates to the mono- or diacetyl derivative (338) or (339). When 
the benzylideneardnotriazole (333b) was similarly heated under reflux in 
acetic anhydride for a prolonged period, it afforded two products, a 
very high melting compound (337) and the monoacetyl derivative (338). 
The high melting compound (337) analysed correctly for its being a mono-
acetyl derivative and its mass spectrum gave a parent peak at m/e 301, 
also expected for a monoacetyl derivative 	Its i .r. spectrum showed NH 
absorption and two carbonyl bands at 1730 and 1660 cm-1 due to the acetyl 
and esLer groups respectively while its 1H n.m.r. spectrum in addition 
to showing an intact ester group contained a three proton singlet at 
ti.bo attributable to an acetyl group. The assignment of a structure to 
this product which is different from (334b) or (338) and shows properties 
inconsistent with the only alternative monoacetyl structure ( 3140; H for 
ring LT-Ac) poses a problem and must await further work. 
Having demonstrated the Dimroth rearrangemànt3 [Scheme 73; (333a 
and b) 	(332a and b)J, an attempt was made to relate the two series by 
amination of the esters (333b) and (332b). 	However, the 
benzylideneaminotriazole (333b) failed to react with ethanolic ammonia. 
The benzylidenehydrazinotriazole (332b) also failed to undergo anination 
to the amide (332a) using ethanolic ammonia but was converted instead 
into a mixture of the starting ester (332b) and the isomer (333b). This 
result is surorising since it had been shown previously that the 
benzylidenehydrazinotriazole (332b) did not apparently rearrange under 
-132-- 
basic conditions. 	However, the conversion of (332b) into what is probably 
an equilibrium mixture of (333b) and (33db) simply demonstrates that 
the position of the Dimroth equilibrium [ (33) (332b)J is more 
dependent on the particular medium than indicated previously. 
Two other benzylideneaninotriazole derivatives (314) and (315) 
were also examined for possible Dimroth rearrangement. However, the 
compound (314) was recovered unchanged after its melt was held briefly 
at elevated temperature and it failed to undergo rearrangement on heating 
under reflux in pyridine. 	The ethoxymethyleneaminotriazole (315) 
likewise failed to undergo thermal rearrangement. The resistance of the 
NO2Et 
NH 	 H 	NH2 
HFh 2 CHOEt 




triazole derivatives (31) and (315) to rearrangement is surprising but 
may be due in the case of (314) to the electron-donating effect of 
phenyl [compared with the electron-withdrawing effect of ethoxycarbonyl 
(CO 2Et) or carbamoyl (C0NH 2 ) in the molecules (333b) and (333a)] which will 
make 'rearrangement more difficult. 	Correspondingly, the resistance of 









(3 i-8:a) 	Scheme 76 
-133- 
electron-donating group (N = CHOEt) attached to a ring nitrogen atom] 
compared to its Dimroth isomer (3) which has a formal electron-donating 
group (N = Cl-bEt) attached to an exocyclic nitrogen.5a 
It was previously suggested (cf. page 121) that the transformation 
[ (318a) -'(3l9b)] probably occurred by Dimroth rearrangement of intact 
fused 1,2,3-triazo1o{l,5_b]-1,2,I_triazine structures either before or 
after ainination (cf. Scheme 70). 	However, the finding in the present 
studies that alkylideneathno-1,2,3-triazoles [cf. (333a and b)] are capable 
of undergoing Dimroth rearrangement to their alkylidenehydrazine-isomers 
[ 
cf. (332 a and b)J makes it possible that rearrangement (Scheme 6) to 
the 1,2,3-triazolo[5,1_c] -1,2, 1 _triazine ring system could also occur ,  during 
the actual formation of the assumed 8 -1,2,3-triazolo[l,5-b--1,2,-triazine 
ester (318a) from the reaction of the N-amino-ester (264) with biacetyl - 
OMe - 
ãOMe 	H 2 	









that is that the product of this reaction is not the ester (318a) as 
previously thou&ft8 but is rather the 1,2,3-triazolo[5,1-c]-1,2,4-
triazine ester (319a) derived by. Dimroth rearrangement [Scheme 6 (265a) 
and subsequent cyclisation of the initial condensate (265a). 
A further possibility is that the N-amino-ester (264) itself undergoes 
prior rearrangement to the hydrazine [Scheme 11; (320)] which then 
-3 	
O2 Et 




Et H 	tO2Et 
H2N - jj1) 
N\N 
(320) 	Scheme 77. 	(347) 
condenses with biacetyl to give (319a). 	However, this possibility can 
definitely be excluded since attempts to rearrange the N-amino-ester -(26) 
under a variety of conditions were unsuccessful. 	Thus, it was recovered 
unchanged after heating in acetic acid or pyridine and heating with 
aqueous sodium hydroxide merely resulted in its hydrolysis to the acid (348). 
The alternative structure (349) for this product can be excluded since this 
-135- 
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might have been expected to cyclise to the triazolopazo1one (351) under 
the conditions of hydrolysis. 
In contrast to its resistance to direct rearrangement, the N-amino-
ester (264) was found to rearrange under the conditions of its acetylation. 
Thus, warming it briefly with acetic anhydride yielded a triacetyl 
derivative which shoved acarbonyl band at 1770 cm' in its i.r. spectrum 
and a relatively low field three proton singlet at 't 7.26 in its 1 H n.m.r. 
spectrum, spectral features characteristic 5a  ot a 1,2,3-triazole ring 
N-acetyl group. 	The only structure consistent with these properties is 
that of the triacetylated hydrazinotriazole (350) demonstrating that 
rearrangement occurs in the course of the acetylation of (264). 	The 
Ac 2NNN+11 
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-136- 
mechanism (Scheme 78) suggested for this rearrángenent is based on the 
fact that the N-aminotriazole (2614) itself is stable to rearrangement 
which must, therefore, be preceded by acetylation to the triacetyl 
derivative (352). 	Alternatively, rearrangement may involve a mono or 
diacetyl derivative of (2614) followed by further acetylation to (350) 
after rearrangement is complete. 
The condensation reactions of the Namino-ester (2614) with $-
dicarbonyl compounds was also found to proceed with Dimroth rearrangement. 
Thus, heating the N-amino ester (2614) with acetylacetone, benzoylacetone 
or acetoacetaldehyde dimethyl acetal in the presence ofy'lacial acetic. 
acid afforded reasonable yields of products which are formulated as the 
pyrazolyltriazoles (356a-d) on the. basis of the following evidence. They 
gave analytical and mass spectral data fully consistent with the structures 
(356a-d). 	The i.r. spectrum of (356a) showed NH absorption and a cabony1 
band at 17140 cm-1 while its 111  n.m.r. spectrum contained two three proton 
singlets at -C 7.62 and 7.80 due to two distinct methyl groups. 	The i.r. 
spectrum of either of the two possible structures (356 b or d) from the 
condensation of the N-amino-ester (2614) with benzoylacetone contained NH 
i 	
1 absorption in addition to a carbonyl band at 1725 cm -1  while ts H n.m.r. 
spectrum showed a three proton singlet at t7.60 due to the methyl group. 
These, spectral properties could not resolve which structure (356b) or 
(356d) was formed but (356) is favoured on mechanistic grounds (see later). 
The i.r. spectrum of (356c) showed both NH and carbonyl absorption while 
its 1H n.m.r. spectrum contained two one proton doublets atT 1.56 and 
3.76 due to H(3) and H(4) respectively and a three proton singlet at 
't 7.61 attributable to Me(5). 	In accord with its assigned structure, the 
pyrazolyltriazole (356c) readily afforded a monoacetyl' derivative whose 
spectral properties are fully consistent with the ring 1-acetyl structure (358). 
-137- 
Thus, itsi.r. spectrum lacked NH absorption while showing a high 
-II 	 5a carbonyl band at 1780 cm characteristic of a ring N-acetyl group 
In contrast, the attempted acetylation of the pyrazolyltriazole (356a) 
was unsuccessful. 
In contrast to the successful condensations with acetylacetone, 
benzoylacetone and acetoacetaldehyde diemthyl acetal, the N-amino-ester 
(264) failed to react with malondialdehyde dimethyl acetal, ethyl 
cyanoacetate, or 2-cysnoacetophenone. However, it did react readily 
with heptane-2)4,6-trione (218) in the presence of acetic acid to yield 
a product which gave analytical and mass spectral data consistent with 
its being either of the possible triazolylpyrazoles (356e) or (356f). 
The spectral properties of this product could not resolve which 
coMe 
(264)-F H2 	AcOH 
tOO H2 COMe 
(218)  
H rccCOE  
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Me 
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-138- 
triazolylpyrazole (356e).or (356f) was formed.. The 1Hn.m.r. spectrum 
showed a one proton singlet at t 3.82, a two proton singlet at 6.30 
and two three proton singlets at % 7.16 and 7.95 due to the pyrazole 
CH, the acetonyl CH 21  the acetyl group and Me(5) respectively. . The i.r. 
Spectrum of this product contained NH absorption, and a carbonyl band 
at 1130 cm-1
. 
	It also contained hydroxyl absorption at 2700 - 2500 cm 
-1 
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Me 	H 	M 
(35 Se) (359) 
The formation of the pyrazolyltriazoles (356a -f) is readily 
explained in terms of a general mechanism (scheme 79) involving initial 
condensation between the S-dicarbonyl compound and the more basic 1-
amino-group in (264) to give an intermediate (355) which then suffers 
Dimroth rearrangement to yield (351) before cycIiing to the corresponding 
pyrazolyltriazole (365). The preferential formation of (56b) as 
opposed to (356d) is then explained by initial condensation between the 
1-amino-group of (261 ) with the more reactive acetyl group in benzb.Lylacetone. 
In. accord with the mechanism (scheme 81) proposed for pyrazolyltriazole 
formation, diazotisation and deamination of the N-amino-ester (261) to 
give the diazoniujn salt (280) followed by in situ reduction to the hydrazone 
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Me 	(357a) Scheme 81 
in all respects to the pyrazolyltriazole (356a) obtained by direct 
condensation of (264) with acetylacetone. The analogous condensation of 
the hydrazine (273) 	produced by in situ reduction of the triazole • 
diazonium amide (bit) with acetylacetone, rnalondialdehyde dimethyl aetal, 
or acetoacetaldehyde dimethyl acetal afforded the expected 
pyrazolyltriazoles (360 a-c) whose structures were fully in accord with 
their elemental and spectral properties. Thus, the i.r. spectra of 
(360a- c) all showed NH absorption and amide carbonyl bands at 1680 and 
1696 cm-1 respectively: The IH n.m.r. spectrum of (360a) showed a one 
proton singlet at t 3.92, and two three proton singlets at t 7.62 and 
7.76 due to the pyrazole CH, and two distinct methyl groups. 	The 1H n.m.r. 
spectrum of (360b) contained a one proton doublet at -t 1.50 due to the 
pyrazole CH, a two proton doublet at t 2.20 due to CH and NH and a one 
proton triplet at t 3.46 due to H(4). 	No 
l 
 n.m.r. spectrum was obtained 
for (360c) because of lack of material. 
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H.(36) Scheme 83 
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FINN 2 Me  (369) 
-i1tO- 
In an effort to further substantiate the structure of the 
pyrazolyltriazole (356a) an attempt was made to aminate it to the snide 
(360a). 	However, this reaction was unsuccessful. 	On the other hand, 






alkaline hydrolysis to the corresponding acid (362) whose elemental and 
mass spectral analysis are consistent with the assigned structure (362). 
The i.r. spectrum of (36) contained NH and hydroxyl absorption and a 
carbonyl band at 1700 cm 1 . 	Its 1H n.m.r. spectrum showed a one proton 
singlet at t3.91 and two three proton singlets att7.63 and 7.76 due to 
the pyrazole CH, and two distinct methyl groups but no acidic proton. 
From what has been said so far. (see before) the condensation of 
the !-atninotriazole ester (264) with a-dicarbonyl compounds could lead 
to eithertriazoljl,5-b]triazine (267a) or to triazolo[5,l-c]triazine 
(363) and not solely to (267a) as was previousiy 8 thought. To find 
out which isomer (267a) or (363) was really present, it was decided to 
38 
repeat the condensation of the N-amino-ester (264) with ethyl pyruvate 
(Scheme 83), methylate the product to (364) or (365) thereby 
preventing it from undergoing any Dimroth rearrangement and then break 
down the triazole ring to afford the triazines (366) or (367). Unambiguous 
synthesis of both triazines (366) and (367) would then establish which 
isomer [(267a)or (363)] was originally present. 	In practice, the 
triazolotriazine (267a) reported by Mackie 8 was easily synthesised and 
its treatment with methyl iodide in the presence of anhydrous potassium 
carbonate afforded an N-methylated derivative assigned the structure 
(364). 	. The i.r. spectrum of (.364) showed NH absorption and two carbonyl 
bands at 1120 and 1680 cm while its H n.m.r. spectrum contained two 
three proton singles at 	6.02 and 7.48 due to N-(Me) and Me (6) 
respectively. An attempt was next made to carry out the unambiguous synthesis 
of triázines of the types (366) and (367). 	This involved the synthesis 
of the unknown N-methylamidrazone (369; X = CO2Et) which it was hoped 
would react with ethyl pyruvate to give (367; X = C0Et). Alternatively, 
H2 N 





2 N!'le (369) 
it was hoped to synthesise the N-methylamiftine (370) and thence by 
reaction with hydrazine the anidrazone (368; X = Co2Et) which should 
condense with ethyl pyruvate to yield (366; X = CO2Et). Consequently, a 
cooled solution of the amidine hydrochloride (170) was treated with 
hydrazine hydrate to give an oil which could not be identified. There 
was no success either in the attempted synthesis of (310). Thus; when 
HM 	 . 	. MeNH2 	NM 
	
2 tCH2CO2Et . 	. 




a solution of the imidate hydrochloride (316) was shaken up briefly with 
methylanine, it afforded two solids which could not be characterised. 
-142- 
4.4 Experimental (For general experimental procedures, see Appendix) 
It-Dhenyl-lH-1,2,3-triazole-5-diazoniim Chloride (36) and 14-Carbaznoyl-
1H-1,2,3-triazole-5-diazonium Chloride 4It) 
The .diazonium salts (36) (66%) and (ItIt) (82%) were prepared 
by the diazotisation of the corresponding aminotriazole (15a and b) 41 
by the method described byVevers. 16 
2-Cyanoacetophenone (311) 
2-Cyanoacetophenone 	(31-1) was prepared as described in the
49 
literature. 49 
Ethyl 2-(E-fornr1amidrazono) acetate (312) 
The forr1amldrazone (312) (58%) m.p..1080  ( 4 t, 8 109° was 
prepared as described by Mackie . 8 
Ethyl 2-Amidrazonoacetate Hydrochloride (313) 
The forrtwlamidrazone (312) (122g) was stirred vigorously in 1.5M 
ethereal hydrogen chloride (500 ml) for 17h and the solid present was 
filtered Off and heated under reflux in ethanol (150 ml) for lh. The 
solution was concentrated to remove some of the ethanol, treated with 
dry ether and on standing at room temperature deposited the anidrazone 
hydrochloride (313) (65.179) m.p. 1l7, identical (m.p. and i.r. spectrum 
with an authentic sample. 41 
The ethanol-ether mother liquoyon further concentration and 
dilution with ether, gave no material. 
-l43- 
Ethyl 15-Diamino-1,2,3-ttiaz61e-24arboylate (2624) 
The diaminotriazole (2624) (96%) m.p. 12480 (lit., 
41 
 llo° ) was 
prepared by the method of Mackie and Tennant. 41 
Ethyl 5-finino-1H-1 ,2 , 3-t ri azoJ.e-24-c anboxylate (168) 
Ethyl 5-Amino-lH-1 , 2 , 3 --tn azole- 1-t- carboxylate (168) was prepared 
as described in Chapter 2, page 38 
Diethyl oxaloacetate (287a) Ethyl acetoDyruvate (287b), Ethyl 
benzoylpyruvatel (287d) and the Sodium Salt of Ethyl 2-ranopyruvate (287d) 
The substituted pyruvic esters (287 a-d) were prepared as 
described in the literature. 50 
Heptane-2,24,6-trione (218) 
The tniketone (218) was prepared as described in Chapter 3 page 75. 
Ethoçmethyleneaninotriazole (3124) 
The ethoxymethyleneathnotniazole (3124) m.p. 1560  (lit., 2411520) 
was prepared by the method of Mackie and Tennant. 241 
5-Anilino-l-benzvlideneamino- 14--phenyl-1 ,2 ,3-triazole (315) 
The benzylideneaminotriazole (135) m.p. 160 ° (lit., 
	
1690 ) was 
 41 
prepared by the method of Mackie and Tennant. 41 
2-Anidinoacetamide Hydrochloride 
The,athdine hydrochloride (31 ) (85%) m.p. 176




was prepared as described by Challis and Clemo. 
Ethoxyc arbonylacetanidine Hydrochloride (iyo) 
The athidiné hydrochloride (170) m.p. 100 ° (lit., 
46 
 1024 0 ) was 
prepared as described in the literature. 246 
Ethyl 2-Ethbxycarbop,yl ace timi date Hydrochloride (311) 
The imidate hydrochloride 	(317) (88%) was prepared as described 
in the literature. 47 
-11414- 
The Coupling Reaction of 14-Carbamoyl-1H-'123-triazole-5diazofliUm 
Chloride (1414) \tith2-CkànbádetOthenone (311) 
A solution of 2-cyanoacetophenone (311) (0.91g, 0.0Q7 mol) and 
anhydrous sodium acetate (0.8g) in water (2.0 ml) and ethanol (5.0 ml) 
cooled in an ice-salt bath was treated dropwise with stirring with a 
solution of the diazonium salt (1414) (1.2g, 0.007 mci) in water (25.0 ml) 
and ethanol (25.0 ml) and stirred in the melting ice bath for 2h. 
Filtration of the mixture afforded a mixture o' the triazolylhydrazone 
(269) and the triazolotriazine (268) which was combined with a second 
crop obtained by concentrating the aqueous ethanolic filtrate (total 1.48g) 
M.P. 1750. 	The mixture was crystallised from ethanol-water with hot 
filtration to remove the triazolotriazine (268) as .a pink solid (0.08g) 
M.P. 2660 (from dimethylformanide), . \)max. 31450w, 3400, and 3160 (NH), 
and 1700 and 1670 (CO) cm-1  
Found : C, 50.5; H, 3.1; N, 314.3%; M, 283. 	-. 
C12H9N702 requires: C, 50:9
.; H, 3.2;N, 314.6%; 11, 283. 
The aqueous ethanolic filtrate on cooling deposited the 
triazolylhydrazone (269) as a yellow solid (0.98g) M.P. 252
0  (from 
ethanol-water "'max. 3500, 3350 and 3150 (NH), 2200 (CN), and 1680 and 
166o (CO) cm. 
Found 	C, 50.2; H, 3.3; N, 33.3%; M, 283. 
C 2H9N702 requires: C, 50.9; H, 3.2; N, 34.6%; N, 283. 
-14 5- 
Phenylglyoxalonit rile  1 - (l-Acetyl--4-carbamoyl-lH-1,2,3-triazol-5-yl) 
hydtazdne (270) 
The triazolylhydrazone (269) (0.56g, 0.002 rnol) was heated under 
reflux in acetic anhydride (io.o ml) for 5mm. 	The solution was 
evaporated under reduced pressure to give a gummy residue which was 
triturated with ether to afford the acetyl derivative (270) as a yellow 
solid (0.5 14 g; 77%) m.p. 1870 (from benzene-ethanol), 'Jmax. 31100, 3350., 
3300w and 3200 (NH), 2250 (CN), and 1750 and 1690 (co) cm, t[(cn 3 ) 2so] 
2.014(lH,br s, NH) , 2. 1 2(1H,br s NH), 2.56(5H, s, Ar-H) and 8.10(3H, 
s, cod 3 ). 
Found : 	C, 51.5; H,.3.3; N, 30.1%; 14,
+ 
 325. 
C114H11N70 3 requires: 
, 51.7; H, 3.; N, 30.1%; 14, 325. 
7-Athno -6-benzoyl-1,2,3-triazolo[5,l - cJ -I,2,14-triazjne_3_carbcxamide (268) 
and 6-- yano-7-pheny1-1,2,3-triazo1o[5,1-c]-1,2,-trjazjne-3-carboxammde (271) 
A melt of the triazolylhydrazone (269) (0.28g, 0.001 mol) 
was held at 170 0 (Wood's Metal bath) for 5mm. On cooling the melt formed 
a glass which was triturated with ether to afford the impure 
triazolotriazine (268) (0.2 14g; 92%) m.p. 255 ° which was purified by 
crystallisation from dimethylformamide-water. (0.61g) m.p. 273 0 and was 
identical (m.p. and i.r. spectrum) with a sample described before. 
The triazolylhyth'azone (269) (0.28g, 0.601 mol) was heated 
under reflux in gcial acetic acid (io.o ml) for 24h. Filtration of the 
cooled solution afforded the triazolotriazine (68) (0.07g) m.p. 265 ° 
identical (m.p. and i.r. spectrum) with a sample described before 
The acetic acid filtrate was evaporated and the dark residue was 
triturated with methanol to give the cyanotriazolotriazine (271) as a 
brown solid (0.10g) m.p. 1870 (from dimethylformamide-water), ")max. 3450 and 
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3220 (NH), and 1690 (co) cm—.l , Nmax. 212, 227, 264sh, 318 and 352sh 
mu (log€ 4.32, 4.34, 4.03, 4.o6 and b.00), t[(cn32SO] 1.20(2H, 
br s,NH2 ), 5.65(2H, q J 7Hz) and 8.71(3H, t J 7Hz, CH 3 ). 
Found : C, 54.6; H, 2.7; N, 36.6%; M, 265. 
C12H 1N70 requires: C, 54.3; H, 2.6; N, 37.0%; 14, 265. 
(iii) A solution of the N-acetyltriazole (270) (o.)48g, 0.0015 mol) in 
ethanol (10.0 ml) was heated under reflux for l9h. 	Filtration of the 
mixture afforded the triazolotrizine (268) (0.04g) m.p. 270 0 which 
was identical (m.p. and i.r. spectrum) with an authentic sample. 
The ethanol filtrate was evaporated to give a solid (0.34g) m.p. 
1900 whose t.l.c. in ethanol over silica showed it to be a mixture of 
two comoonents. 	Dry column chromatography of the solid in ethanol over 
silica afforded the cyanotriazolotriazine (271) (0.079) m.p. 188° which 
was identical (m.p. and i.r. spectrum) with a sample described earlier. 
1,2,3-Triazolo[5 ,l - c] -1,2,4-triazine-3-carboxamides 
80% v/v Aqueous ethanol (so.o ml) was cooled to 00 (ice-salt bath), 
saturated with sulphur dioxide and then treated in portions with stirring 
with the diazoniuin chloride (44) (0.88g, 0.005 mol) . 	The mixture was 
resaturated with sulphur dioxide, left at roam temperature overnight, and 
then heated under reflux with the corresponding a-dicarbonyl compound 
(0.005 mol) for 2h. 	The reaction mixtures were worked up as described 
for the individual reactions. 
(i) 6,7_Dimethyl_1,2,3triazolo[5 1 1_c]_1,2,4_triazine_3_carboxamide (276a) 
The reaction mixture from biacetyl on cooling and standing afforded 
the triazolotriazine (276a) as a yellow solid (68%) m.p. 227 0 (from 
water), 'Jma±. 3500, 3350 and 3150 (NH), and 1670 (co) CM-1 , Amex. 209sh, 
230, and 329 nm (loge 3.93, 4.26 and 3.2)4). 
Found: 	C, 143)4; H, 14.2; N, 1411.0%; M, 192. 
C7H8N60 requires: c, 43 • 7 ; H, 	N, 1t3.7%; M,192. 
Concentration of the aqueous ethanolic mother liquour and 
extraction with chloroform gave a negligible amount of solid. 
7-Phenyl-1 ,2,3-triazolo[5 ,l-c) -1,2,lt-triazine-3-carboxamide (276b) 
The mixture from phenylglyoxal was cooled and filtered to afford 
the triazolotriazine (276b) which crystallised as yellow needles from 
dimethylformamide-water (50%) m.p. 259 0 , 'Vmax. 31100w and 3200w (NH) and 
1670 (CO) cm', 	max. 210, 229sh, 2116sh, 278 and 370 nm (loge 14.214, 
11.18, 11;10, 11.29 and 3.82); 't[(CD 3 ) 2SO] 0.141(111, s, triazine H), 
1.511 - 1.611(211, in, Ar-H), 2.08(111, br s,NH), 2.20(1H,br s, NH) and 
2.31 - 2.38(, m,Ar-ll - - .- -- 
Found : C, 55.3; H, 3.2; N, 35.1%; M, 2110. 
C11H8N6 0 requires: C, 55.0; H, 3.11; II, 35.0%; N, 2140. 
Concentration of the aqueous-ethanolic filtrate and extraction 
with chloroform gave a negligible amount of an unidentified solid. 
6,7-Diphenyl-2,3-triazolo{5,1-cJ-1,2,14--triazine-3-aarboxamide  (276c) 
The reaction mixture from benzil was filtered to afford the 
triazolotriazine (276c) as a yellow solid (82%) m.p. 2660 (from 
dimethylformamide-water), \)max. 31150w, 3200f (NH) and 1700 (Co) cm- 1 
?max. 212, 229, 273 and 366 rim (log€ 	14.142,.11.142, 14.26 and 3.714). 
Found : 	C, 614.2; H, 11.1; N, 26.6%; M,, 316. 
C17HN60 requires: C, 611.6; H, 3.8; N, 26.6%; M, 316. 
The aqueous -ethanolicfiltrate was concentrated to give a solid 
which was washed with methanol to afford unreacted benzil (0.211g) m.p. 94 0 , 
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identical (m.p. and i.r. spectrum) with an authentic sample. 
6-Phenl-l;2;3tiaao1o[5;1-d] -1;2,3triazi7( 4H) -one (274) and 
Ethyl I3enzoylformate (4-Carbamoyl-1H--1 ,2,3-triazol-5-yl)hydrazone (275) 
The reaction mixture from ethyl benzoylformate was cooled and filtered 
to give the triazolotriazine (2714) as a yellow solid. 	This was combined 
with more material obtained by concentrating the aqueous-ethanolic filtrate, 
filtering and crystallising the mixture of the triazolotriazine (274) 
and the hydrazone (275) 	from aqueous dimethylfornamide (total 83%) 
m.p. 268° , 	max. 3380u and 320i (NH) and 1750 and 1680(C0) cm 1, 
Amax. 210, 237, 268 and 279nm (logE 	4.25, 4.4o, 4.18 and 4J3). 
Found : 	C, 51.3; H, 3.2; N, 32.8%; 14, 256. 
C11H8N,0 requires. C, 51.6, H, 3.2,N, 32.8%, t4, 256. 	- 	- 
Dilution of the dimethylformainide-water mother liquour with water 
afforded the yellow triazolylhydrazone (275) (143%) m.p. 21470 (from ethanol), 
',)max . 3500w, 3400, and 330t (NH) and 1740, 1700 and 1680 (co) cm, 
t { (cD3 ) 2SO] 	2.42 - 2.50(2H, m, Ar-H), 2.59 	2.66(3H, n, Ar-H), 
5.76(2H, q J 7Hz, CH 2 ) and 8.74(3R, t J 7Hz, Cl 3 ). 
Found : C, 149.4; H, 14.1; N, 29)4%; M, 290. 
C12H14N6 0 requires: C, 49.7; H, 4.8 N, 29.0%; M, 290. 
1,2,3-triazo1o[5,1-cJ-1,2,4-triazine-3-carboxa1tide (276d) 
Filtration of the cooled reaction mixture from glyoxal afforded 
the triazolotriazine (276d) which was combined with a second crop obtained 
by evaporating the aqueous-ethanolic filtrate m.p 2145 ° and crystallised 
from water to give brown needles (95%) m.p. 261 0 , \3max. 31450, 3300 and 
3200 (NH), and 1680 (co) cm 1 , Amax. 227 and 343nm 	(log-, 4.00 and 
3.06), t[(CD 3 ) 2SO] 	1.08(11, d J 6Hz, triazine ), 1.08(1H, d J 6Hz, 
triazine H), 2.08(lH,br a, NH) and 2.18(1H,br a, NH). 
-149- 
Found : C, 36.5; H, 2.3; N, 51.1%; M, 99. 
C 5N J N0 re quires: C,36.6; H, 2.4; N, 51.0%; M, 99. 
(vi) 7-Methyl-1,2,3-triazolo[5,1-cl.-1,2,4-triazine-3-carboxamide (276e) 
Concentration of the reaction mixture from methylglyoxal 
dimethylacetal and extraction with chloroform gave a negligible amount 
of solid. 
The aqueous mother liquor , - on standing yielded the triazolotriazine 
(276e) as yellow prisms (25%) m.p. 239 0 (from water), 'Jmax 335019 and 
3100 (NH), and 1680 (CO) cm 1 , Nmax. 209sh, 227 and 334nm (logt 	3.93 1  
4.19 and 3.27), 't[(CD3 ) 2so] 	l.12(1H, s, triazine H) and 6.560H, s, CH 3 ). 
Found 	C, 40.5; H, 3.4; N, 47.7%; M, ' 178. 
C 
6 H 6 N 6 
 0 requires: C, 40.5; H, 3.4; N, 47.2%; M, 178. 
Work up of the aqueous mother liquor.' by constant chloroform 
extraction gave no further material. 
Coupling Reactions of 4-Ethoxycarbonyl-1H-1,2.,3-triazole-5-diazoniurn 
Nitrate (280) with Active Methylene Compounds. 
A stirred solution of the aminotriazole (168) (l.11g, 0.0015 mol) 
in concentrated nitric acid (d 1)42; 0.75 ml) and water (1.75 ml) was 
cooled to .00 (ice-salt bath) and treated dropwise with a solution of sodium 
nitrite (0.459) in water (5.0 ml). 	After stirring at 0 
0 for Snnn, the 
pale yellow diazoniun solution was added dropwise with stirring at 0-10 
to a solution of the active methylene compound (0.0075 thol) and anhydrous 
sodium acetate (0.8g) in water (2.0 ml) and ethanol (5.0 ml). 	The 
mixture was stirred at room temperature for 2h and then worked up as 
described for the individual reactions. 
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(1) Ethyl 7-Aminó-6-an6-1 ,2 ;3triazo1o[5 ,l-c] -1,2 ,14-triazine-3-
Carbotylate (282a). 
Filtration of the reaction mixture from malonotrile afforded the 
deep yellow triazolotriazine (282a) (58%) m.p. 184 °(from dimethyl-
formaap-ide-water), ")max. 31400, 3250, and 3200 - 3100br (NH) and 1110 
(co) cm' \max. 218, 248, 265, and 310 nm (log€ 	14.18, 14.28, 14.32 and 
3.145). 
	
Found: 	C, 141.14; H, 3.2; N, 142.0%; N, 233. 
C8H,111 102 requires: 	C, 141.2; H, 3.6; N, 142.0%; N, 233. 
The aqueous-ethanolic mother liquor, ,, was evaporated and the residual 
solid was triturated with water. Careful acidification of the aqueous 
solution with aqueous dilute hydrochloric acid gave no further material. 
(ii) Ethyl 1-Anino-6- Carbamoyl-1,2,3-triazolo[5,l-cJ-1,2,14-triazine-
14-carboxylate (282b) 
Filtration of the reaction mixture from cyanoacetamide yielded 
the yellow triazolotriazine (282b) more of which was obtained by con-
centrating the aqueous-ethanolic filtrate and adding further water (10%) 
m.p. 25140 (from dirnethylformamide-water), "max. 3300, and 3150 (NH), 
and 1690 and 16 140 (Co) cm, t[(Cn 3 ) 2SO] 	1.80(lH,br 5, NH), 
1.93(lH, s, NH), 2.142(lH, s, NH), 5.40(2H, q JJHz, CH) and 8.520H, 
J 1Hz, CR3 ). 
Found : 	C, 38.14; H, 3.6; N, 39.14%; M, 251. 
C8R9N703 
 r.  equires: C, 38.3; H, 3.6; N, 39.0%; N, 251. 
The aqueous-ethanolic mother liquol- was evaporated and the solid 
obtined was triturated with ethanol to give the betaine (310) (0.93g) 
-151- 
•which explodes at 210?, '9max. 2260 (N N) and 1660 -l66Obr (co) cni' 
Diethyl 7-mino-1;2;3-triazolo[5,1-c]-1,2)4-triazine-3,6-
dicarboxylate (282c 
The mixture from ethyl cyanoacetate was, filtered to afford the 
crude triazolotriazine (282c) which was combined with more material 
obatined by concentrating the aqueous -ethanoli c filtrate m.p. 221
0 
, 
and crystallised to give the ainilnotriazolotriazine (282c) as yellow 
needles (89%) m.p. 237° from ethanol), \max. 3350, 3250w and 3100 
	
(NH) and 1750 (co) cm ', Nmax. 217, 269 and 1400 nit (loge. 	14.22, 14.26 
and 3.15), t [(cD3 ) 2SO] 0.96(1H, hr 5 ,NH), 1.90(1H,br s, NH), 
5.54(2H, q J 7Hz, 91'2-  5.68(2H,q J 7Hz, CH2' 8.62(3H,tJ7Hz,CH3) 
and 8.70(311, t J 7Hz, cu 3 ). 
Found : 	C, 142.6; H, 14.3; N, 30.0%; M, 280. 
C10H12N6014 requires: C, 42.9; H, 14.3; N, 30.0%; M, 280. 
Ethyl 6-Acetyl-7-methyl-1,2,3-triazolo[54-cJ-1,2,14-triazine-3-
carboxylate (282d) 
The reaction mixture from acetylacetone was filtered to give the 
triazolotriazine (282d) as a brown solid (35%) m.p. 120 (from 
dinethylformamide-water), \)max. 3250 (OH), and 1690 and 1670 (co) cm 1 , 
Nmax. 210, 2140 and 3142 nit (loge 4.12, 4.145 and 3.15), t[(cD 3 ) 2so] 
5.64(2H, q J 7Hz, £112) ,  7.58011, a, CH3 ) 7.72 OH, 's, 0*11 3 ) and 
8.66(311, t J 7Hz, 011 3 ). 
Found : ' C, 148.14; H, 4.5; N, 28.14%; M, 	2149. 
C10H11N5 0 3 requires: C, 148.2; H, 4L4; N, 28.1%; M, 2149. 
-15 2- 
The aqueous-ethanolic filtrate was concentrated and extracted 
with chloroform to give a negligible amount of solid. 
Diethyl 7-Methyl-1,2,3-triazolo[5,1--c]-1,2 ,14-triazine-3,6-
dicarboxylate (282e) 
The reaction mixture from ethyl acetoacet ate was completely 
evaporated leaving an oil which solidified in contact with water and was 
acidified with aqueous dilute sulphuric acid to afford the impure 
triazolotriazine (282e) m.p. 100 ° . 	Crystallisation from ethanol gave 
large cream prisms (90%) m.p. 120° , ')max- 1730 - 1710br (co) cm 
\max. 209, 236 and 3140 nm (logt 	14.10, 14.145 and 3.25), -t (ODd 3 ) 
5. 148(2H, q J 7Hz, CH 
2 ), 
5. 148(211, q J 7Hz, CH 2 ), 7.02(311, 
	, OH 3 ), 
8.48(3H, t J 7Hz, CH',) and 8.118(3H2 , t J7Hz, OH 3 ). 
Found : 	C, 147.3; H, 14.8; N, 25.14%; M, 279. 
C11H1 N 50 14 requires: 0, 147.14; H, 14.8; N,25-1%; N, 279. 
Diethyl Mes oxalate 2-( lt-ethoycarbonyl-1H-1 ,2 , 3-t ri azol - 5-yl) 
hydrazone (284a) 
Filtration of the reaction mixture from diethyl malonate yielded 
the colourless triazoJ.ylhydrazone (2814a) (79%) m.p. 700 (from 
dimethyformamide-water), ')max. 31420 - 3380br and 3180w (NH), and 1730, 
1700 and 1675 (co) cm -1, t(CD013 ) 2.52(211, q J 7Hz, OH2 ), 5.60(2H, 
q J 7Hz, CH 2), 5.66(211, q J 7Hz, OH2 ), 8.58011, t J 7Hz, CH 3 ), 
8.62(3H, t J 7Hz, OH 3 ) and 8.66(311, t .1 711z, OH 3 ). 
Found : C, 1418; H, 5.5;  N, 20.3%; M, 327. 
012H17N506 requires: 0, 41.7; H, 5.5; N, 20.3%; N, 327. 
-153- 
(vii) Ethyl 2-Behzbylglyoylate 2-(1hethoxycarbonyl-lH1,23-
triazol-5-3fr 1 ) hydrazone (284b) 
Filtration of the reaction mixture from ethyl benzoylacetate 
yielded the crude triazolylhydrazone (28 1 b) m.p. 1260 which crystallised 
from ethanol as a pale yellow solid (65%) m.p. 164 0 , ') max. 3120 (NH) 
and 1700 and 1660 (co) cm, t (ODd 3 ) 2.11 - 2.20(2H, m Ar-H), 
2.52- 2.74(3H, to, Ar-H), 5.54(2H, q J 7Hz, CH 2 ), 5.66(2H, q J 7Hz, CH2 ), 
8.56(311, t J 7Hz, CH 3 ) and 8.76( 3H, t J 7Hz, Cl-I3 ). 
Found 	C, 53.8; H, 	.9; N, 19.9%; M, 359. 
C16H17N505 requires: C, 53.6; H, 1.7; N, 19.6%; M, 359. 
Coupling Reactions of 3-Ethoxycarhonyl-LH-1 griazo1e-5-diazoniurn 
Nitrate (280) with Active Methylene Compounds. 
A stirred solution of the 1,5-diaxnino-1,2,3-triazole (261) 
(1.28g, 0.0075 mol) in concentrated nitric acid (d 1.42; 0.75 ml) and 
water(l.75 ml) was cooled to 00 (ice-salt bath) and treated dropwise 
with a solution of sodium nitrite (0J459) in water (s.o ml). After 
stirring at 0° for 5 mm, the pale yellow diazonium solution was added 
dropwise with stirring at 0 - 10° to a solution of the active methylene 
compound (0.0075 mol) and anhydrous sodium acetate (0.8g) in water (2.0 ml) 
and ethanol (s.o ml). 	The mixture was stirred at room- temperature 
for 2h and then worked up as described for the individual reactions. 
(i) Diethyl Mes oxalate 2- (tt-ethoxycarbonyl-1H-1 ,2 , 3-tri.azol-5-yl) hydrazone 
(284a) 
The reaction mixture from diethyl malonate was concentrated under 
reduced pressure and the aqueous mother liquot was extracted with chloroform 
to give an oil which was triturated with light petroleum to afford the 
triazolylhydrazone (2811a) (lL%) m..p. 76, identical (m.p. and i.r. spectrum) 
with a sample described before. 	Evaporation of light petroleum mother 
liquour gave no further solid material. 
Working up the aqueous mother liquour gave no identifiable material. 
Ethyl 6-Acetyl-7-methyl-1,2,3-triazolo[5,1-c]-1,2 ,11-triazine-3-
carboxylate (282d) 
The reaction mixture from acetylacetone was concentrated to remove 
the ethanol and extracted with chloroform to give an oil whose t.l.c. 
in methanol over alumina showed it to be a single component. 	Trituration 
of the oil with ether afforded the triazolotriazine (282d) (387) m.p. 
12O, identical (m.p. and i.r. spectrum) with an authentic sample. 
Ethyl 7-Amino-6-benzoyl-1,2 ,3-triazolo[5 ,l-c)-1 ,2 ,11-triazine-3-
carboxylate (282f) 
The reaction mixture from 2-cyanoacetophenone was filtered to afford 
the impure triazolotriazine (282f) which was combined with a second crop 
obtained by concentrating the filtrate, extracting with chloroform and 
triturating the resulting oil with light petroleum, m.p. 120
0 
. 
Crystallisation from ethanol-water gave yellow needles (5%) m.p. 226 0 , 
_V max. 3300, and 3150 (NH), and 1740 and 1655(C0) cm', l\ma.x. 210, 
237sh, 257sh and 270 mu (logE 11.25, 11.30, 4.37 and 14.37),t[CD 3 ) 2so] 
1.80- 1.98(2H, in, Ar-H), 2.18- 2. 140(3H, rn, Ar-H), 5.62(2H, q 3 7Hz, CH 2 )
and 8.66(311, t J 7Hz, cii). 
+ 
Found : C, 54.3 ; H, 3.9; N, 27.2%; N, 312. 
C1.11H12N603 requires: C, 53.9; H, 3.9; N, 26.9%; N, 312 
The light petroleum mother liquol on evaporation gave a semi-solid 
r 
-15 5- 
which was washed with methanol to give a solid (0.26g) m.p. 183 ° . 	This 
was washed with aqueous dilute sodium hydroxide to leave the insoluble 
triazolotriazine (282f) m.p. 200 0 , identical (i.r. and mass spectra) 
with an authentic sample. 
The alkaline extract was acidified with aqueous dilute 
hydrochloric acid to give unreacted 2-cyanoacetophenone (0.09g) m.p. 80° 
which was identical (m.p; and i.r. spectrum) with an authentic sample. 
(iv) Ethyl 
3-cal-boxylate (282g) 
The reaction mixture from benzoylacetone was concentrated and 
extracted with chloroform to give an oil which was triturated with 
ethanol to yield the triazolotriazine (282g) (32%) . m.p. 155
0
. -.rCrvstallisation 
from ethanol gave yellow plates (0.46g) m.p. 16140, 	"Jmax. 1720, 
and.1680 (co) cm 1 , 215sh, 228, 2147 and 271 nm (loge 14.36, L.4o, 
14.38, and 14.15), 'C (cDc1 3 ) 1.96 - 2.06(2H, m, Ar-H),.2.28 - 2.55(3H, in, 
Ar-H), 5.47(2H, q J 7Hz, CH 
2 ), 7.18(3H, s, CH 3 ) and 8.54(3H, t J 7Hz, CH 3 ). 
Found. : 	0, 51.8; H,. 14.2; N, 22.6%; M, 311. 
C15H13N5 03 requires: C, 51.9; H, 14.2; N, 22.5%; M, 311. 
1 ,3-Diphenylpropane-1,2 ,3-trione 2-(4--ethoxycarbonyl-1H-1,2 ,3-triazol -
5-y])hydrazone (284c) 
Filtration of the reaction mixture from dibenzoyl-methane gave 
a solid m.p. 115° which was crystallised from benzene to afford the 
triazolylbydrazone (2814c) as yellow prisms (31%) m.p. 116 0 , 	\)max. 3245 
(NH) and 1670 and 1650 (.co) cn[ 1 . 
Found : 	C, 59.9; H, 4.5; N, 17.9%; p 373 (M - 1120) 
C20H15N 5 03 requires: 
C, 61.2; H, ).t.4;  N, 17.9%; M, 391. 
-156- 
The benzene mother liquor on evaporation left a residue which 
was triturated with ether to yield unreacted dibenzoylmethäne which was 
combined with a second crop obtained by evaporating the ether mother 
liquorz (68%) m.p. 800, identical (m.p. and i.r. spectrum) with an 
authentic sample. 
The Reactions of the Triazolylhydrazones (284a-c) with Acetic Anhydride 
The triazolylhydrazones (28a-c) (0.002 mol) were heated under 
reflux in acetic anhydride (10.0 ml) for 5mm. The solutions were 
evaporated under reduced pressure and the resulting oils were triturated 
as described for the various reactions. 
(1) Diethyl Mesoxalate 2-(l-Acetyl-)4-ethocarbony1-1H-1,2,3triaZol 
5-yl)hydrazone 	(279) 
Triturating the oil from (2814a) with ether afforded the impure 
acetyl derivative (279) (io%) which crystallised from ethanol-light 
f 
petroleum as a colourless solid m.p. .100
0 
 ,.\' , 	max. 1760, 1715, 1695 and 
1670w (co) cm 1 , t (oDd 3 ) 5.46(2H, q J 7Hz, CH 2' 	 q J 7Hz, 
CH 
2 ), 7.16011, s, d0C1I
3 ) 	8.54(3H, t J 7Hz, OH3 ) and 8.62(6H,t 3 
7Hz, 011 3 ). 
Found: C, 45.3; H, 5.1; N, 18.9%; M, 369. 
C1 H19N507 requires: C, 45.5; H, 5.2; N, 19.0%; M, 369. 
The ether mother liquo'r on evaporation left an oil whose t.l.c. 
in ethyl acetate over silica showed it to be an unresolved mixture of 
two components, one of which was the acetyl derivative (279). 
(ii) The oil from (284b) was triturated with ethanol-ether to 
afford the unreacted triazolylhydrazone (28*b) (27%) m.p. 170° , identical 
(m.p. and i.r. spectrum) with an authentic sample. Evaporation of the 
-157- 
ethanol-ether mother liquor left an oil whose t.l.c. in ethyl acetate 
over silica showed it to be an unresolved mixture of two components, one 
of which was the starting material. 
(iii) The oil from (28 14c) was triturated with ethanol-water to 
give a solid m.p. 215° which had a poorly resolved i.r. spectrum. This 
was crystallised from ethanol-ethyl acetate to afford the unreacted 
hydrazone (284c) which was combined with a second crop obtained by 
evaporating the ethanol-water mother liquour and triturating the resulting 
oil with water (yield 55%) m.p. 1200  identical (m.p. and i.r. spectrum) 
with an authentic sample. 
Cyclisations of the Triazolyihvdrazones (2814a-c) to the 1,2,3-triazolo-
[5,l- c3 -1,2,14-triazines (286a and b) and (285a) 
(a) Using Ethanolic Sodium Acetate 
A solution of the hydrazone (284a) (0.65g, 0.002 mol) in ethanol 
(20.0 ml) and water (10.0 ml) was heated under reflux with anhydrous 
sodium acetate (0.32g) for lh. 	The solution on evaporation afforded an 
oil, which was treated with water to give the unreacted triazolymydrazone 
(284a) (0.17g) m.p. 760 , identical (m.p. and i.r. spectrum) with an 
authentic sample. 
Acidification of the aqueous mother liquor and extraction with 
chloroform yielded a solid which was triturated with water to afford the 
triazolotriazinone (285a) as a colourless solid (0.23g) m.p. 114140 
(from ethanol), ')max. 3100w (NH, OH) and 1730, 1710 and 1690 (co) 
cm
-1
_, 	man. 210, 229, 283 and 370 nm (logs 	14.214, 4.32, 4.12 and 3.72), 
n [cud 3 - (CD 3 ) 2so] 5.142 - 5.70(14H, 2 overlapping quartets J 7Hz, CH 2 
and 8.52 - 8.68(6H, 2 overlapping triplets J 7Hz, CH3). 
-158- 
Found: 	C, 42.8; H, 14.0; N,24.9%; M, 281. 
C10H11N50 5 requires: C, 42.7; H, 3.9; N, 24.9%; N, 281. 
(b) 	Using Glacial Acetic Acid 
The triazolylhydrazones (28)4a and b) (0.001 mod) were heated 
under reflux in glacial acetic acid (10.0 ml) for lh. 	The solutions 
were evaporated under reduced pressure and the oils obtained were 
triturated with ether and water respectively to afford the triazolotriazines 
(286a and b) (92-97%). 
Diethyl 7-Phenyl-1,2,3-triazolo[5 ,l - c] -1,2,4-triazine-3,6 - dicarboxylate (286a) 
was obtained as a yellow solid m.p. 120 0 (from ethanol) "umax. 1730 
and 1716 (CO) cm 1 , 	max.-  208, 241 2, 270sh and 37:nm.(log: 14.11-, 
4.144, 4.05 and 3.67), t(CDC1 3 ) 2.14-2.24(2H, m, ArH), 2.38-2.148(311, 
m, 	-H), 5.140(211, q J 8Hz, CH 2), 5.58(2H q J 8Hz, CH 2
), 8.52(3H, t J 
8Hz, OH) and 8.72(3H, t J 8Hz, OH 3 ). 
Found: 	C, 56.2; H, 14.5; N, 20. 14%; M, 	341. 
C16H15N504 requires: C, 56.3; H, 14.4; N, 20.5%; H, 341. 
Ethyl 6-Benzoyl- 7-phenyl-1,2,3-triazolo[5,l-cJ -1,2,4-triazine- 3- carboxylate 
(286b) was obtained as a pale yellow solid m.p. 135 0 (from ethanol), 
max. 1728 and 1660 (co) cm 1 , A max. 211, 233, 255sh and 277sh and 
370 nm (logE 	14.40, 4.140, 4.33, 4.28 and 3.72), t [(0D3)2so 3 
1.832.00(2H, in, Ar-H), 2.38-2.60(811, m, Ar-H), 5.63(211, ci J 7Hz, 0112). 
and 8.70011, t J 7Hz, CH 3 ). 
C, 64.0; H, 1.0; N, 18.8%; H,t 373 
.0 0H15N5O 3 -requires: C, 614.3; H, 1.1; N.., 18.8%; M, 373 
-159- 
Coupling Reactions of 4-phenyl-1H-1 ,2 , 3 -tn azole-5-diazoniun 
ChlOride (36) and CatbarnoylJJlj3- friaole-5_diaonium Chloride 
(1414) with Substituted Pyuvic Esters (287) 
A solution of diethyl oxaloacetate (287a), ethyl acetopyruvate, 
(28Th), ethyl benzoylpyruvate .(287c) or the sodium salt* of ethyl 2-
cyanopyruvate (287d) and anhydrous sodium acetate (0.5 14g) in water 
(10.0 ml) and ethanol (10.0 ml) was treated dropwise with stirring 
at 00 (ice-salt bath) with a solution of the diazoniun salts (36) or 
(1414) in water (10.0 ml) and ethanol (10.0 ml). 	The mixture was stirred 




Ethyl- 27Ethocarbonyl2(14-phenyi_Ll ,2, 3tniazolr5ryThydrAzono)r 
pyivate (28a) 
Filtration of the reaction mixture from diethyl oxaloacetate 
(287a) and (36) gave the impure triazolylbydrazone (288a) m.p. 160 ° , 
which crystallised from a mixture of benzene-ethanol-light petroleum 
as colourless prisms (88%) m.p. 1840 , 'Jmax. 3360br and 3220 - 3180br 
(NH), and 1740 and 1710 (CO) cm, 't[ (CD 3)2S0 ] 	2.12 - 2.21;(2H, in, Ar-H), 
2.58- 2.72(31-1, in, Ar-H), 5.66(2H, q J 7Hz, CH2 ), 5.78(21-1, q J 7Hz, 	2' 
8.68(3H, t J 7Hz, CH 3 ) and 8.80(311, t J 7Hz, CH 3 ). 
Found: C, 53.2; H, 4.6; N,'19.4%; M, 359. 
requires: C, 53)4; H, 147; N, 19.5%; M, 359 
The aqueous ethanolic filtrate was concentrated and extracted 
with chloroform to give a gum which was triturated with ethanol-ether 
to afford the betaine 39 (292a) m.p. 1320 (from ethanol-light petroleum) 
(lit., 39124° ) which was identical (m.p. and i.r. spectrum) with an authentic 
sample 
-i6o- 
Ethyl 2-Acety1-'2-(4phellH-12;3--t±'iazol-5-yThydrazono)pyruvate (288b) 
The reaction .mixture from (36) and ethyl acetopyruvate (287b) was 
concentrated to remove the ethanol and extracted with chloroform. 
Evaporation of the chloroform gave a foam which was triturated with ether 
to give the impure triazolyihydrazone (288b) M.P. 155 ° . Crystallisation 
from ethanol-water gave the pure hydrazone (69%) M.P. 167 0 , 	 "Jmax. 3260br 
(NH) and 1760 and 1660 (co) cm, 't[(0D3 ) 2SO] 2.12 - 2.26(2H, m, 
AH), 8.52 - 8.680H, m, Ar-H), 5.75(14H, q J 7Hz, CH 2'  8.73(311, t J 
7Hz, CH 3 ) and 8.85(3H, t J 7Hz, CH 3 ). 
Found: C, 55.3;}l, 4.5; N, 21.5%; M, 329. 
C15H15N5 0 14 requires: C, 511.7; H, 11.6; N, 21.3%; N, 329. 
Ethyl 2-Benzoyl-2-(14-rhenyl-1H-1,2 ,3-triazol-5y1daono)Dyruvate 
(288c) 
The reaction mixture from the phenyltriazole (36) and ethyl 
benzoylpyruvate (287c) was concentrated to remove the ethanol and extracted 
with. chloroform to give a foam which was triturated with hot water to 
afford the triazolylhydrazone (288c) as a pale yellow solid (97%) 
M.P. 1010 (from benzene), 	max. 350 (Nil) and 1735 and 16110 (co) cm, 
t[ (CD 3 ) 2So] 	1.148(1H, s , NH), 2.01 - 2.16( 14H, m, Ar-H), 2.141 - 2.60(6H, 
m, Ar-H), 5.78(2H, q J 7Hz, CH 2 ) and 8.88(3H, t J 7Hz, CH 3 ). 
Found: C, 59.8 ; H, 11.11;N, 17.2%; p 	373 (N-H0) 
C20H1 ,1.N 5 04 requires: C, 61.5, B, 4.11; N, 18.8%; M, 391. 
Ethyl 2-Cyano-2- (4-phenyl-1H-1 ,2 , 3-tn azol-5-yThydrazono )pyruvate (288d) 
The reaction mixture from the phenyltriazole (36) and the sodium 
salt of ethyl 2-cyanopyruvate (287d) was concentrated and extracted with 
chloroform. The two phase system was filtered to afford the impure 
-161- 
triazolylbydrazone (288d) which was combined with a second crop obtained 
by evaporating the chloroform extract and triturating the oil obtained 
with ether. 	Crystallisation from ethanol-water gave the pure hydrazone 
as a pale pink solid (55%) m.p. 152 0 , 'Vmax. 3330wbr, 3210w, and 3160br 
(NH), 2240(CN), and 1760 (co) cm- 1, t[cnci3 - (CD 3 ) 2so] 	2.12 -. 2.22(2H, 
in, Ar-H), 2.142 - 2.65(3H, m, Ar -H), 5.-6(2H, q J 7Hz, cu 2 ) and 8.740H, 
t J 7Hz, OH 3 ). 
Found: C, 514.2 H, 3.9; N, 26.8%; M, 312. 
C
14
H12N60 	requires: C, 53.8; H, 3.9; N, 26.9%; N, 312. 
Ethyl 2-Ethorrcarbonyl-2-()I-cabamoyi-Th -1 ,2 ,3-triazol- 5-ylhydrazono )-
pyruvate (290a) 
The reaction mixture from the triazole amide (1414) and diethyl 
oxaloacetate (287a) was concentrated to remove the ethanol and filtered 
to yield the impure triazolylhydrazone (290a) m.p. 1145 
0 which was 
• purified by crystallisation from aqueous-ethanol (145%) m.p. 1660 , 
max. 31450, 3320 and 3200 br (NH) and 1770, 1720 and 1680 (co) cm 1, 
t[CDc13 - (CD 3 ) 2S0] 1.711(1H, s, NH), 2.56(lH, a, NH), 3.01(111, s, NH), 
5.70(211, q J 7Hz, 	OH2 ), 5.80(211, q J 7Hz, 0112), 	8.70(311, t J 7Hz, 3 ) 
and 8.98(3H, t J 7Hz, OH3 ). 
Found: 0,39.8; H, 14.14; N, 25.14%; P, 308 (MtH20). 
C11H114N606 requires: C, 140.5; H, 14.3; N, 25.8%; M, 326. 




Filtration of the reaction mixture from the triazole amide (1414) 
and ethyl acetopyruvate (287b) afforded the triazolymydrazone (290b) which 
-162- 
was combined with a second crop obtained, by concentrating the ethanol-
water mother liquor , m.p. 175 ° and crystallised from ethanol-light 
petroleum (72%) m.p. 187° , "3max. 3560, 31120, 3360 and 3260 (NH) 
and 1750, 17110 and 1670 (co) cm-1 . 
Found: 	C, 110.6; H, 4.1; N, 28.24%; M,+,  296. 
C10H12N605 requires: C, 110.5; H, 4.1; N, 28. 14%; N, 296. 
(vii) Ethyl 2-Benzoyi-2-(1-carbamoyl-1H-1,2 ,3-triazol-5-ymydrazono) -
pyruvate (290c) 
The reaction mixture from the triazole amide (1413) and ethyl 
benzoyipyruvate (287c) was concentrated and extracted with chloroform 
to give an oil which was triturated with ethanol-ether to afford the 
triazolyihydrazone (290c) (95%) v.p. 1780 which crystal! ised from_ 
ethanol-light petroleum as a cream solid m.p. 177° , 	\ max. 31150, 
3330 and 3180br (NH) and 1765 and 1675 (co) cm 1 , t[ (CD 3 ) 2S0] 
1.110(111, s, NH), 2.00 - 2.17(211, m, Ar -H), 2.36 - 2.500H, m, Ar-H), 
5.76(211, q J 7Hz, 	and 8.88(3H, t J 7Hz, CH . 
Found: 358.10161114 
C15H 11N605 requires: 358.102559 
(vii) Ethyl 2-Cyano-2-(11-carbamoyl-1H-1,2 , 3-triazol- 5-ylhydrazono) 
pyruvate (290d) 
The reaction mixture from the. triazole amide (411) and the sodium 
salt of ethyl 2-cyanopyruvate (287d) was concentrated to remote the ethanol 
and filtered to afford the impure triazolyihydrazone (290d) m.p. 1116 0  
which formed pale yellow prisms (76%) m.p. 152 0 (from water), 'Jmax. 	C 
35140br, 31130, 3280 and 31110br (NH), 22110 (CN), and 1750 and 166o (co) 
cm, t[(cD3 ) 2SO] 	1.90(111, s, NH), 2.33(111, s, NH), 5.68(211, q J 7Hz, 
-163- 
and 8.80(311, t J 7Hz, OH 3 ).. 
Found: C, 38.5; H, 3.2; N,.35.2%; M, 279. 
C9H9N 7O) 	requires: C, 38.7; H, 3.2; N; 35.1%; N, 279. 
The Attempted Coupling of the Diazonium Salt (36) with Diethyl 
Oxaloacétate (287 in the Pre s ence of Sodium Hydroxide 
A solution of the keto-diester (287a) (0:379, 0.062 mol) in 
ethanol (s.o ml) and aqueous 2M sodium hydroxide (5.0 ml) was treated 
dropwise with stirring at 00 (ice-sat bath) with a solution of the 
diazonium salt (414) (OJ42g, 0.002 mol) in ethanol (io.o ml) and water 
(10.0 	and the mixture was stirred in the melting ice-bath for 2h. 
The solution was concentrated and extracted with chloroform to afford 
a negligible amount of solid. 
The aqueous extract was acidified with aqueous dilute hydrochloric 
acid and extracted with chloroform to yield a small amount of solid 
which was triturated with ether to afford the deaminated triazole 
(293) (0.01g) m.p. l0 ° , identical (m.p. and i.r. spectrum) with an 
authentic sample. 
The Attempted Acetylation of the Triazolylhydrazones (288a) and (290a) 
The hydrazones (288a)ani(290a) (0.002 mol) were heated under reflux 
in acetic anhydride (10.0 ml) for 5mm. The solutions were evaporated 
under reduced pressure and the resulting red oil or foam was treated as 
described for each reaction below. 
(i) The oil from (288a) was suspended in water and extracted with chloroform 
to afford a gum which in contact with water afforded a solid (0.259) m.p. 900 . 
The solid had a poorly resolved i .r spectrum and decomposed rapidly at 
room temperature. 	 . 	. - 
-1614-- 
Evaporation of the aqueous mother liquor , , left a small amount 
of oil whose t.l.c. in ethyl acetate over silica showed it to be an 
unresolved mixture of three components. 
(ii) The foam (0.63g) from (290b) showed a poorly resolved i.r. spectrum 
and its t.l.c. in ethyl acetate alone or containing ethanol over silica 
showed it to be an unresolved mixture of three components, one of which 
was the starting triazolyThydrazone (290b). 	Trituration of the foam 
with various solvents gave no identifiable material. 
The Oyclisations of the TriaOly1h,drazones (288a-d) and (290b-d) to the 
1 , 2 ,3-triazolo[5, 1- c] -1 , 2 , 4--- triazines (289a-d) and (291b-d) 
(a) In Glacial Acetic Acid 
The triazolylhyiirazones (288a-d) and (290h-d)(0.001 mol) were 
heatedunder reflux in glacial acetic acid (10.0 ml) for 3h. 	The solutions 
were evaporated under reduced pressure and the oils left were triturated 
with ether to afford the corresponding trizolotriazines (289a-d) and 
(291h-a) (36 - 90%) or the unreacted triazolLhydrazone (290a) (78%). 
(i) Diethyl 3-Phenyl-1,?,3-triazolo[5,1-c] -1,2,14-triazine-6,7-
dicarboxylate (289a) was obtained as bright orange plates m.p. 132 0 (from 
ett.Anol), ')max. 17140 and 1720w (co) cm', )\max. 210, 222inf., 260, 
320 inf. and 1130 nm (logt 	4.26, 4.10, 14.37, 3.118 and 3.45), t(CDC1 3 ) 
1.59- 1,68(2H, m, Ar-H), 2.48- 2.56(3H, m, Ar-H), 5.1114(2H, q J 7Hz, CH 2 ), 
5J46(2H, q J 7Hz, OH 2 ), 8.52(3H, t J 7Hz, OH 3 ) and 8.52(3H, t J 7Hz, OH 3 ). 
Found: 	C, 56.1; H, 11.4; N, 20.7%; M, 341. 
C16H15N5 04 requires: C, 56.3; H, 14.4; N, 20.5%; M, 3141. 
The ether mother liquor on standing deposited the yellow acetoxy 
derivative (299a) (22%) m.p. 710  (from ethanol) 'Jmax. 1750, 17140w and 
1725 (co) cm- 1, t(cncl 3 ) 2.50 - 2.59(2H, m, Ar-H), 2.66 - 2.820H, 
-165- 
m, Ar-H), 3.16(111, 	s, CHOAc), 5.58(2H, q J 7Hz, CH 2), 	5.714(211, q J 
7Hz, 	CH 
2 ), 7.90(3H, 	s, CE3 ), 8.70 (3H, t J 7Hz, CR3 ) 	and 8.72(311, t 
J 7Hz, CE3 ). 
Found: C, 57.5; H, 4.9; N, 13.6%; M, 373 
C18H19N 306 requires: C, 57.9; H, 5.1; N, 11.3%; 11, 373. 
(ii) Ethyl 6-Acetyi-3-phenyl-1,2 ,3- triao1o[5 ,1-cJ -1,2, 14-triazine- 
7-carboxy1ate (280b) crystallised as yellow needles from ethanol m.p. 158 0 , 
N! max. 1735 and 1700 (CO) cm', iN max. 211, 226inf., 260, 315 and 1430 mu 
(1og 	11.31, 4.16, 14.33, 3.63 and 3.27), t(CDC1 3 ) 	1.65 - 1.74(2H, m, 
Az-H), 2.52 7 2.60(3H, in, Ax -H), 5.50(3H, q J 7Hz, CH2 ), 7.20(311, 
s, CE 3 ) and 8.58(3H, t J 7Hz, CH 3 ). 
Found: C, 57.8; H, 14.2; N, 22.5%; M, 311. 
.C15H13N503 requires: C, 57.8; H, 4.2; N, 22.5%- N, 311. 
The ether mother liquor on evaporation left an oil whose t.1.c. 
in ethyl acetate over silica showed it to be an unresolved mixture of 
three components. 	The 1H n.m.r. spectrum of the oil 't (CDC1 3 ) 
2.50(23 unit, m, Ar-H), 2.94( 14 units, s, CH), 3.02(2units, s, CH), 
5550(10 units, m, CE 2 ), 7.10(10 units, s, CH 3 ), 7.62(10 units, s, CE 3 ), 
7.84( 3 units, s, CR 3 ) and 8.16(10 units, in, CH 3 ).showed it to contain 
the acetoxy and hydroxyl derivatives (299b) and (300). 
(iii) Ethyl 6 -Benzoyl- 3-phenyl-1,2,3triazolof5,11 ,2 , 14 triazine7-
carboxylate (289c) crystallised as bright orange prisms (72%) from benzene-
light petroleum, m.p. 127 'Jmax. 1750 and 1700 (CO) cm-1 , 
Amax. 211, 257 and 430 nm (log€ 	4.47, 14.50 and 3.5)4), 't(CDC13) 
1.50 - 1,59(211, m, Ar-H), 1.86 - 1.96(311, in, Ar-H), 2.2 14 - 2.36(211, m, Ar-H), 
-166- 
2.42.- 2.49(311, in, Ar-H), 5.54(2H, q J 7Hz, CH 2 ) and 8.66(3H, q J 7Hz, 011 3 ). 
	
Found: 	C, 64.4; H, 4.1; N, 19.0%; M, 373 
C20H15N5 0 3 requires: 	C, 64.3; H, 4.1; N, 16.8%; M, 373. 
Ethyl 6_ano_3_phenyi_1,2,3_triazo1o[5,1_c]_1,24_taz7 
earboxylate (289d) had m.p. 205 0  (from dimethyformamideWater) ')max. 
1710 (co) cm', 	7\max. 211, 252, 270 and 333 nm (loge 4.37, 4.27, 
4.31 and 3.58). 
Found: 	C, 57.1; H, 3.4; N, 28.0%; M, 294. 
• C 4H10N6 02 requires: 0, 57.1; H, 3.4; N, 28.5%; M, 29 4 . 
Evaporation of the ether mother liquor gave an oil whose t.1.c. 
in ethyl acetate over silica showed it to be an unresolvable mixture of 
three components containing both the triazolotriazine (289d) and the 
unreacted triazolyihydrazone (288d). 
Ethyl 6-Acetyl-3-carbamoyl-1,2 ,3-triazoloIs,1c]-1,2,4triazine 
7-carboxylate (291b) 	had m.p. 136 0 , 	 "Jmax. 3420, 3270 and 3140br (NH) 
and 1725, 1690 and 165 (co) cm 1 . 
Found: C, 40.6; H, 4.1; N, 28..8%; M 	278. 
C10H10N,-04H20 	requires: 0, 40.5; H, 4.1; •N, 28.4%; M(monohydrate), 296. 
Ethyl 6_Benzoy1_3_carbamoy1-1,2,3-triazo1o[5,11,2,4 -triaZine 
7-carboxylate (291e)  crystallised as yellow prisms from ethanol m.p. 217° 
max. 3460 and 3350 (NH) and 1730, 1685 and 1670 (co) cm 1, 
	
210sh, A max. 
231sh, 249 and 341 nm (log€ 	3.90, 4.10, 4.16 and 3.42), t[ (CD 3 ) 2Sol 
1.74 - 1,93(211, m, Ar-H), 2.08- 2.46011, m, Ar-H), 5.65(2H, q J 7Hz, CH 2 )
and 8.81011, t J 7Hz, OH3). 
-167- 
Found: C, 52.5; H, 3.5; N, 24..8%; M, 3 140. 
CHNO14 requires : C, 52.9; H, 3.6; N, 214.7%; M, 3140. 
Ethyl 3- Carbamoyl-6-cyano-1,2,3-triazo1o[5,l-c]-1,2, 1t-triaine-
1±arbovlate (291d) crystallised as a pale yellow solid from water, 
fll.p. 1149 0 , 	'3max. 3360, 3270w and 3150 (NH), and 1720 and 1675 (co) cm-1  , 
Nmax. 211, 250, 322 and 376 nm (logc. 14.08, 3.93, 14.17 and 3.90), 
[CDC1 3 - (CD 3 ) 2SO] 2.00 - 2.50(2H, m, NH), 5.142(2H, q J 7Hz, CH 2 )
and 8.510H, t J 7Hz, CH 3 ). 
Found: 	C, 141.5; H, 2.8;N, 37.6%; M, 261. 
C 
9 H 7 N 7 
 0 
3 
 requi res : 	
• c, 141.; H, 2.7; N, 37.5%; M, 261. 
Ethyl 2-Ethoxvcarbonyl-2-(14-carbamoyl-1H-1 ,2 ,3-triazol-5-yl-
hydrazono)Dvruvate (290a) had m.p. 162 0 (from ethanol-water) and was 
identical (m.p. and i.r. spectrum) with an authentic sample. 
(b) In Ethanol 
The triazolylhydrazones (288 b and c) and (290 a -c) (0.001 mol) were 
heated under reflux in ethanol (10.0 ml) for 3h. 	The solutions were 
evaporated to give oils or a foam which were.wqrked up as described for the 
individual reactions. 
(1) The oil from (288b) was triturated with ether to gi ve the triazolotriazine 
(289b) (22%) m.p. 11450 which was identical (i.r. spectrum) with the sample 
prepared above. 	 :1 
The ether mother liquor" on evaporation left an oil whose t.l.c. in 
ethyl acetate over silica showed it to contain two components one of which 
had the same Br value as the triazolotriazine (289b). 	No attempt was made 
to resolve the oil into its components. 
The oil from (288c) was triturated.with ether to yield the 
triazolotriazine (289c) (65%) m.p. 125 ° identical (m.p. and i.r. spectrum) 
with the sample prepared before. 
Evaporation of the ether mother liquor left a small amount of oil 
whose t.1.c. in ethyl acetate over silica showed it to be a mixture of 
two components, one of which was the triazotriazine (289c). 
Trituration of the oil from (290b) with ethanol-ether afforded the 
unreacted triazolylhydrazone (290b) (55%) m.p. 165 ° which was identical 
(m.p. and i.r. spectrum) with an authentic sample. 	 - 
The ethanol-ether mother liquor on evaporation left an oil (0.12g) 
whose t.l.c. in ethyl acetate or ethyl acetate-ethanol over silica 
showed it to be a single component which was not further investigated. 
Trituration of the oily solid from (290c) with ether gave the 
triazolotriazine (290c) (95%) m.p. 217 which was identical (m.p. and 
i.r. spectrum) with the sample prepared before. 
The foam from (290a) was triturated with light petroleum to afford 
a solid m.p. 75 °  which crystallised from ethanol-water to give the unreacted 
triazolyThydrazone (290a) (65%) m.p. 162° which was identical (m.p., 
mixed m.p., and i.r. spectrum) with an authentic sample.. 
The Attempted Cyclisation of the Triazolymydrazcne (290a) 
(a) In the Presence of Sodium Acetate 
A solution of the triazolyihydrazone (290a) (0.659, 0.002 mol) in 
water (s.o nil) and ethanol (io.o ml) was treated with anhydrous sodium 
acetate (0.16g) and heated under reflux for lh. The mixture was evaporated 
and the residue was triturated with water and filtered to yield the 
unreacted triazolyThydrazone (290a) (0.22g) m.p. 1140
0 
 , identical (i.r. 
spectrum) with an •authentic sample. 	,, 	 , 
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The aqueous mother. liquor, was acidified with aqueous dilute 
sulphuric acid to give an unidentified solid (0.08g) m.p. 170
0 
 which 
was crystallised from ethanol-water (0.01g) m.p. 240, "Jmax. 31150, 
3320 and 3200 (NH) and 1740, 1710, and 166o (co) cm-1 , M, 350 
The acidic aqueous mother liquor?; on standing deposited more 
unreacted triazolylhydrazone (290a) (0.04g) m.p. 165 ° which was identified 
by comparison (i.r. spectrum) with an authentic sample. 	The aqueous 
acidic mother liquor;. was evaporated and the residue was extracted with 
hot absolute ethanol to give an oil whose trituration with various solvents 
yielded no more material. 
(b) In the Presence of Piperidine 
A solution of the triazolylhydrazone (290a) (O.659, 0.002 nol) in 
ethanol (15.0 ml) containing piperidine (0.2 ml) was heated under reflux 
for 211h. 	The solution was evaporated and the reddish brown solid 
obtained was dissolved in water, acidified with aqueous dilute sulphuric 
acid and extracted with chloroform. 	The insoluble solid present in 	the 
chloroform-water mixture was filtered off (0.10g) m.p. 200 ° and crystaLlised 
from ethanol to afford the acid (306) (0.011g) m.p. 2270 , \Jmax. 31100, 
3250w and 3200 (NH) and 1730, 1700 and 1680 (co) CM-1 . 
Found: 	C, 1414.7;  II, 14.2; N, 30.1%; M, 319. 
C12H13N7011 requires: C, 115.0; H, 14.2; N, 30.0%; N, 319.1 
Evaporation of the chloroform extract gave a gum from which no 
identifiable material could be obtained. 
JThe aqueous extract was neutralised with solid sodium acetate and 
on standing yielded the piperidide (307) (0.05g) m.p. 1680 , which was 
crystallised from ethanol-light petroleum (0.03g) m.p. 186 0 , 	\'max. 
31450w and 3350w (NB), and 1740 and 1650 (co) cm. 
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Found: 275.111516. 
C11H13N70 2 requires: 275.113066. 
(c) In the Presence of Sodium Carbonate 
A solution of the triazolyihydrazone (290a) (0.659, 0.002 mol) in 
ethanol (20.0 ml) and aqueous iN sodium carbonate solution (io.o ml) was 
heated under reflux for li -i. 	The mixture was filtered hot and the 
solid obtained was dissolved in water and acidified with aqueous dilute 
hydrochloric acid to afford a solid. 	This was combined with more 
material obtained by concentrating the alkaline filtrate, acidifying with 
aqueous dilute hydrochloric acid, evaporating the acidic aqueous mother 
liquor , and triturating theresidue with water (total O23gYm.p. 	320° 
\max.  3370wbr, 3320w and 3200br (NH) and 1735, 1700 and 1650 (co) 
cm'. This solid was left standing in sodium hydrogen carbonate for 0.5h 
when it left a solid which tarnished on filtration. 
The Reaction of the Triazclylhydrazone (290a) with Ammonia. 
A solution of the hydrazone (290a) (0.32g, 0.001 mol) in absolute 
ethanol (25.0 ml) was cooled to 00  (ice-salt bath), saturated with 
ammonia gas and left at room temperature for 16h. Filtration of the 
mixture yielded a solid (0.32) m.p. >320° which showed a poorly resolved 
i.r. spectrum. 	This solid was suspended in water and acidified with 
aqueous dilute hydrochloric acid to give a solid (0.22g) m.p. ?320 ° 
which was crystallised from dimethylformamide-water to afford an unidentified 
product (0.08g) m.p. )320 ° ")max. 3160, 3390 and 3320 - 3200br (NH) 
and 2740wbr (NH, OH) and 1790, 1740 and 1700br (CO) cm. 
Found: 	207-050202. 
.C6H5N70 2 requires: 207.050468. 
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The Reaction of the Triazolylbydrazone (290a) with Hydrazine Hy drate 
A solution of the hydrazone (290a) (0.659, 0.002 mol) in absolute 
ethanol (30.0 ml) was treated with 100% hydrazine hydrate (0.5 ml) and 
heated under reflux for 1.5h. 	The mixture (which contained solid) was 
concentrated and diluted with water to afford a solid (0.47g) m.p. >300
0 
, 
which showed a poorly resolved i.r. spectrum. 	This solid was stirred 
in aqueous dilute acetic acid and then crystallised from water to give 
the hydrazide (309) (0.32g) m.p. >320 ° which showed apoorly resolved 
i.r. spectrum and gave no ion pressure on attempted mass spectral analysis. 
Found: 	C, 29.3;H, 3.5; N, 113.0%. 
C6H6N802H20 requires 
	
C, 28.0; H, 3.8; N, 143.14%. 
The Hydrolysis of the Triazolotriazines (289a) and (289c) vithAquaous 
Sodium Carbonate Solution. 
Solutions of the triazolotrja±ines (289a) and (289c) (0.001 mol) 
in ethanol (15.0 ml) were heated under reflux with aqueous 2M sodium 
carbonate solution (2.0 ml) for 2h and 3h respectively. The reaction 
mixtures were then worked up as described for the individual reactions. 
(i) 3-Phenyl-1,2,3-triazolo[5,1-c]-1,2, 14-triazine-6,7- dicarboxylic Acid (301) 
The reaction mixture from (289a) was filtered to afford a.solid 
which was dissolved in water, acidified with aqueous dilute hydrochloric 
acid and the resulting solution was concentrated to give the dicarboxylic 
acid (301). This was combined with a second crop obtained by concentrating 
the aqueous-ethanolic filtrate, dissolving the solid obtained in water 
and acidifying the solution with aqueous dilute hydrochloric acid, to 
give the crude diacid (301) m.p. 192 ° . 	Crystallisation from water 
0 
afforded the pure yellow diacid (301) (91%) m.p. 2014 (decomp.), 
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0 
max. 1900br (OH) and 1730 (co) cm 1 , \max. 212,256 and 408 
(logs 4.18, 4.32 and 3.84) t[cnci 3 —.  (CD 3 ) 2SO] 1.62- 1;-72(2H, m, 
Ar-H) and 2.46 - 2.53(3H, m, Ar-H). 
Found: 	0, 47.5; H, 3.0; N, 22.7%; M, 285. 
0
1 HN04H20. requires: C, 47.5; H,3.0; N, 23.0%; M(monohyth'ate), 303. 
(ii) 6-Benzoyl-3-phenyl-1,2,3-triazolo[5,1-cJ-1,2,4-triazine-7-
carboxylic Acid (302) 
4 
The mixture from (289c) was hot filtered to remove inorganic material 
and the filtrate was concentrated, diluted with water and acidified with 
aqueous dilute hydrochloric acid to afford the monoacid (302) (97%) 
m.p. 2060 which crystallised from ethanol as a yellow solid m.p. 212 0 , 
Nimax. 1730 and 1670 (co) cm 1 , ,\max. 212, 255 and 418 nra (log ,  4.45, 
4.51 and 3.44), t[CDC1 3 - (CD 3 ) 2S0} 1.57 - 1.67(2H, m, Ar-H), 
1.88 - 1,98(3H, m, Ar-H) and 2.37 - 2.54(511, m, Ar-H). 
Found: 	C, 62.6; H, 3.2; N, 20.2%; F,
+ 
 301 (N
+  co2 ). 
C18H11NO 3 requires: 	C, 62.6; H, 3.2; N, 20.2%; M, 345. 
The Attempted Reaction of the Dicarboxylic Acid (301) with Acetic Anhydride 
The dicarboxylic acid (301) (0.14g, 0.0005 mol) was treated with 
acetic anhydride (0.36 ml) and heated at 100 ° for 10 mm. 	Dilution of 
the cooled solution with ether gave no solid and so the mixture was 
evaporated under reduced pressure to give a dark residue which was 
triturated with ether to yield a solid (0.04g)m.p. 190 0  (decomp.). 
Crystallisation of the impure solid from ethanol-ether gave the unreacted 
diacid (301) (0.01g) m.p. 180 0 which was identical (i.r.spectrum) with 
an authentic sample. 
Evaporation of the ether mother liquor left an intractable red oil. 
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The Attempted Thermal Decarboxylation of the Acid (301) 
The carboxylic acid (301) (0.3 21g, 0.001 mol) was heated to 180 0  
(on bath) in a cold finger sublimation apparatus. The solid melted 
and then rapidly decomposed. 
Diethyl 2-(2-Aceto)7benzyl)-1;2,-triazine-5,6-dicarboxylate (299a) 
The triazolotriazine (289a) (0.34g, 0.001 mol) was heated under 
reflux in glacial acetic acid (io.o ml) for 16h. 	The solution was 
evaporated under reduced pressure and the residue was triturated with 
ether to afford the unreacted triazolotriazine (289a) (0.18g) 'n.p. 125, 
identical (m.p. and i.r. spectrum) with an authentic sample. 
The ether mother liquour on evaporation yielded the acetoxy-
derivative (299a) (0.119) m.p. 10 ° which was identical (rn.p. and i.r. 
spectrum) with a sample prepared before. 
The Attemoted Oxidative Degradation of the Triazolotriazine (289c) 
(a) Using Hydrogen Peroxide in Glacial Acetic Acid 
The triazolotriazine (289c) (0.74g, 0.002 mol) suspended in 
glacial acetic acid (15.0 ml) was treated with 30% hydrogen peroxide 
(5.0 ml) and heated at 500 (oil bath) for lTh. 	Filtration of the 
cooled mixture yielded the unreacted triazolotriazine (289c) (OJ42g, 
55%) m.p. 1310  which was identical (m.p. and i.r. spectrum) with an 
authentic sample. 
The acidic filtrate was diluted with water and the resulting cloudy 
solution was extracted with chloroform. Evaporation of the chloroform 
extract gave a negligible, amount of oil. 
When.the procedure described in (i) above was repeated at 
800 for 17h, filtration of the mixture gave the unreacted.triazolotriazine 
i 	
. (289c) (o.sOg; 68%) m.p. 120
0 
 which was dentical (i.r. spectrum) with 
a sample of the triazolotriazine (289c) prepared before. 
(b) Using Hydrogen Peroxide in Aqueous Sodium Hydroxide 
The triazolotriazine (289c) (0.37g, 0.001 mol) was treated with 
aqueous 2.5M sodium hydroxide (8.0 ml) and 30% hydrogen peroxide (io.o ml) 
and the mixture was stirred at room temperature until effervescence 
ceased. 	The mixture was then heated under reflux for 2h. The solution 
was cooled, acidified with aqueous dilute hydrochloric acid and extracted 
with chloroform. 	A solid which was insoluble in the chloroform and - 
aqueous phases was collected (0.02g) m.p. 282 0, 'Jmax. 3480 and 1870br 
(OH) and 1680 (co) cm', M, 402. 
The chloroform extract on evaporation left a residue which was 
triturated with ether to afford an unidentified solid (0.02g) m.p. 140 0  
which showed a poorly resolved i.r. spectrum. 
The ether mother liquor on evaporation left an unidentified solid 
(0.059) m.p. 800 whose i.r spectrum could not be run because it was 
hygroscopic. 
The Attempted Oxidative Degradation of the Triazolotriazine (289b) 
Using Sodium Hypochiorite 
A solution of the triazolotriazine (289b) (O.62g, 0.002 mol) in 
dioxan (20.0 ml) and water (2.0 ml) was treated with aqueous 3.85N sodium 
hypochlorite solution (1.56 ml) and the mixture was stirred at 70 0 (oil 
bath) for 1.5h. 	The mixture was treated with a saturated solution of 
sodium bisulphite (2.0 ml), diluted with water .(20.0 ml) and extracted 
with chloroform to give an oil which was triturated with ether to afford 
0 the unreacted triazolotriazine (289b) (0.20g) m.p. 14O , identical (i.r. 
spectrum) with an authentic sample. 
The aqueous extract was acidified with aqueous dilute hydrochloric 
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acid and concentrated to give a solid which was combined with more 
solid obtained from the aqueous concentrate on standing (total 0.0 11g) 
M.P. 190. 	This was crystallised from water to give a solid (0.01g) 
m.p. 193° which was identical (m.p., mixed M.P. and i.r. spectrum) with 
the diacid (301) described earlier. 
The Attempted Reaction of Ethyl 1H-1,2,3-triazole-4-carboylate-5-
diazonium Nitrate (280) with Biacetyl and Glyoxal in the Presence 
of SulDhur Dioxide 
A solution of the N-aminotriazole (26+) (0.6.8g, o.004 mol) in 
concentrated nitric acid (d 1.42; 0.8 ml) and water (2)4 mj) was cooled 
to 00 (ice-salt bath) and treated dropwise with stirring with a solution 
of sodium nitrite (O.Eg) in water (2.4 ml). 80%v/v.AqueousethanoJ. 
(bo.o nil) was added and the mixture was saturated at 0 0 with sulphur 
dioxide, left at room temperature for 3h, and then heated under reflux 
with glyoxal or biacetyl (o.00tt mol) for 2h. 	The reaction mixtures 
were concentrated to remove the ethanol and the aqueous mother liquorsy 
were extracted with chloroform to give oils which were triturated with 
benzene to afford,, in each case, ethyl 1H-1,2,3-triazo1e-4-carboxylate 
(321) 	(Cl%) M.P. 1100 (from benzene), \Jmax. 3200br (NH) and 1720 
(co) cm', t(Cncl 3 ) 1.68(1H, s, afl, 	5.56(211, q J 7Hz, 	and 
8.62(311, t J 7Hz, CH3 ). 
Found: C, 42.5; H, 5.0-1 N, 29.3%; m+ , 141. 
C 5 
H 
 7 N 
 3 0 2 requires: C,112.6; H, 5.0; N, 29.8%; N, ll. 
Work up of the aqueous mother liquors', by neutralisation with solid 
sodium acetate and extraction with chloroform gave no further material 
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H Ethyl 5,6-Dimethy1I,2,3-triazo1o1l,5b]l,2,triaZine-3ca±bOTlate 
Thetriazolotriazine (318a) (60%) m.p. 850 (i±t., 8 89 ° ) was 
prepared as described in the literature. 38 
6,7-Dimethyl-1,2,3-triazolo[l,5-b] -1,2,4--triazine-3- carboxamide (319b) 
A solution of the triazolotriazine (318a) (0.88g, 0.0014 mol) in 
absolute ethanol (140.0 ml) was cooled to 0 0 (ice-salt bath), saturated 
with ammonia and left at room temperature for 214h. Evaporation of the 
solution gave a pink solid which was triturated with ethanol-ether to 
afford the triazolotriazi,ne amide (319b) (0.259; 33%) m.p. 228 0 (from 
dimethylformamide-water) which was identical (m.p. and i.r. spectrum) with 
a sample prepared before. 
The Attempted Conversion of the J-Aninotriazole:Ester (2614)into the 
a-Amino Amide (322) 
(1) Using Ethanolic Ammonia 
A solution of the triazole ester (2614) (0.68g, 0.0014 mol) in absolute 
ethanol (140.0 ml) was cooled to 0
0  (ice-salt bath), saturated with 
ammonia gas and left at room temverature for 16h. 	The clear solution 
was evaporated and the solid left was triturated with ethanol-ether 
to afford the unreacted triazole ester (2614) (0,53g; 78%) m.p. 1148 0 , 
identical (m.p.and i.r. spectrum) with an authentic sample. 
(ii) Using Ammonia in Dimethylformamide 
A solution of the t±'iazole ester (2614) (0.68g, o.0014 mol) in 
dimethylformamide (15.0 ml) was cooled to 00 (ice-salt bath) and saturated 
with ammonia gas. 	The mixture was left at room temperature for 16h 
and then evaporated under reduced pressure to give a solid which was 
triturated with ethanol-ether to afford the unreacted triazole ester 
0 
(2614) (0.60g; 88%) m.p. 152 which was identical (m.p. and i.r. spectrum) 
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with an authentic sample.. 
Using Li quid Ammonia 
Th e N-aninotriazole (264) (0.68g, 0.004 mol) was treated with 
liquid ammonia (25.0 ml), cooled to -20 0 (drikold - acetone, bath) and 
the solution was stirred at -20 for 6h. The ammonia was allowed 
to evaporate and the solid obtained was triturated with ethanol-ether 
to afford the unreacted N -amj.notnazole (2611) (0.54g; 19%) m.p. 1118
0 
which was identical (m.p. and i.r. spectrum) with an authentic sample. 
Using Ethanolie Ammonium Acetate 
A solution of the triazole ester (264) (0.68g, 0.004 mol) in ethanol 
(20.0 ml) was treated with solid ammonium -  acetate (0.62g, 0.008 mol) 
and heated under reflux for lh. Evaporation of the clear yellow solution 
gave a solid which was successively treated with water to afford the - 	- 
starting material (2611) (total 0.112g; 62%) m. -D. 1116° , which was 
identified by comparison (m.p. and i.r. spectrum) with an authentic sample. 
5-Azninooyrazol-r3-one (324) 	 - 
The arnidrazone (313) (9.4g, 0.05 mol) was added with stirring at 
00 (ice-salt bath) to absolute ethanol (70.0 ml) saturated with ammonia 
gas and the mixture was stirred in the melting ice bath for 3h. Filtration 
of the wine-coloured mixture yielded the pyrazolone (3211) (3.8g; 77%) 
m.p. 200° which formed colourless prisms 0. 142g) m.p. 215 0 (from ethanol), 
max. 3330br, 3210wbr and 3160br (NH), 1680 (co), and 1650 (NH) cm-1 . 
Found: C, -36.0; H, 5.2; N, 111.9%; M, 99. 
.C3H5N 30. requires: C, 36.11; H, 5.1; N, 112.4%; M, 99. 
1,5Diamino- 4-ZS -3-one (326) 
A solution of the amidine hydrochloride (316) [ for the method of 
preparing (316) see Chapter 11 page 143] (1.11g, 0.01 mol) in absolute 
ethanol (60.0 ml) was cooled to 00  (ice -salt bath), stirred, and treated 
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dropwise with anhydrous hydrazine (0.32g, 0.01 mol). 	The mixture 
was stirred for 2 min and then evaporated to give a solid which was 
triturated with methanol to yield the pyrazolinone (326) (0.79g; 69%) 
m.p. 165° which formed pink prisms (0.1414g) m.p. 185 0 (from methanol-
water), \max. 3330 and 3200 - 3100br (NH), and llOObr (co) cm -1 
Found: 	C, 31.5; H,5.14; N, 149.0%; M,t 1114. 
C3H6N14 0 requires: C, 31.6; H, 5.3; N, 149.0%; N, 1114. 
Evaporation of the methanol mother liquc!r/ left a negligible amount 
of solid. 
The Attemtted Diazotisation of the Diaminomyrazolinone (326) 
A stirred mixture of the pyrazolinone (326) (0.1459, 0.0014 mol), 
concentrated nitric acid (0.25 ml) and water(O.68 ml)was - cooied to 
00 (ice-salt bath) and treated dropwise with stirring over 10 min with 
a solution of sodium nitrite (0.20g) in water (i.o ml). The mixture 
was then heated on a steam bath for 0.5h and the resulting dark solution 
was extracted with chloroform Evaporation of the chloroform extract 
gave a negligible amount of oil. 
The aqueous acid mother liquor was treated with aqueous dilute 
sodium hydroxide solution but re-extraction with chloroform gave no 
material. The aqueous phase was neutralised with dilute acetic acid and 
evaporated to afford a solid. 	This was extracted with hot n-propanol 
to afford a red oil (1.39g) from which no identifiable material could 
be obtained. 
The Bisbenzylidene Derivative (327) of the Pyrazolinone (326). 
A solution of the pyrazolinone (326) (0.23g, 0.002 mol) in methanol 
(5.0 ml) was treated with concentrated sulphuric acid (1.0 ml) and water 
(2.5 ml ) followed by a solution of freshly distilled benzaldehyde 
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(0.21g, 0.002 mol) in methanol (5.0 ml) and the mixture was left at 
room temperature for 16h. The mixture was concentrated to remove 
the methanol, extracted with chloroform, and filtered to give the 
insoluble bisbenzylidene derivative (3 2 7) (0.48g) which was purified 
by crystallisation from ethanol-water as a cream solid (0.10g) m.p. 218 0 , 
'Qmax. 3160w (NH) CM-1 
 
Found: N, 19.8%; N,
+ 
 290. 
017H1)4N)4 0 requires: N, 19.3%; N, 290. 
Evaporation of the chloroform extract gave no material. The aqueous 
extract was buffered with solid sodium acetate and evaporated to leave 
a solid, extraction of which with hot ethyl acetate gave only a negligible 
amount of oil. 
5 , 6-Dimethylpyrazolo[l,5-b] - 1,2 ,4-triazin-2(lH)--one (325) 
A solution of the pyrazolinone (326) (0. 146g, 0.004 mol) in ethanol 
(20.0 ml) containing glacial acetic acid (2.0 ml) was heated under reflux 
with biacetyl (0.3)4g, 0.004 mol) for lTh. 	Evaporation of the solution 
left a dark solid which was triturated with ethanol-ether to afford the 
crude product (325) which crystallised from ethanol as a pale yellow solid 
(0.20g) m.p. 250 0 (decomp.), 'Umax. 3140 (NH) äm, Amex. 210, 242 and 
263 nm (logs 4.1O, )4.78 and 3.98), t{ (CD 3 ) 2S0] 	3.82(1H, 5, OH), 
7.36(3H, a, OH 3 ), and 7.38(3H, s, OH 3). 
Found: 	C, 50.8; H, 4.8; N, 33.8%; M, 164. 
C 7 H8N
4 0 requires: C, 51:2; H, 4.9; N, 34.1%; N, 161. 
The ethanol mother liquor ,  on evaporation left only a negligible 
amount of solid. 
I NO 
4-Phen11H1;2 3-triazole(293) ° 
80% v/v Aqueous ethanol (so.o ml) was cooled to 00  (ice-salt bath), 
stirred and saturated with sulphur dioxide. The solution was then 
treated in portions with the diazonium salt (36) (0.33g, 0.004 mol) and 
the mixture was resaturated with sulphur dioxide and left at room 
temperature for 16h. The solution was then concentrated to remove the 
ethanol and extracted with chloroform to give the impure triazo1e ° (293) 
(0.179) m.p. 120
0 
 which was crystallised from water (0.0I9) m.p. 140
0 
 
and was identical (m.p. and.i.r. spectrum) with an authentic sample. 
The Attempted Synthesis of the TriazolyThydrazine (213) 
80% v/v Aqueous ethanol (120 ml) was cooled to 0 0 (ice-salt bath), 
saturated with sulphur dioxide and treated in portions with stirring 
with the diazonium salt (14) (6.Og, 0.06 mol). 	The mixture was again 
cooled to 0° , re-saturated with sulphur dioxide and left at room temperature 
for 16h. 	Filtration of the mixture gave a solid which.was combined 
with a second crop obtained by concentrating the aqueous ethanolic filtrate 
(total 1.68g) m.p. 1180 . 	This was dissolved in water with heating and 
treated with a small amount of solid sodium acetate to give, on cooling, 
a colourless bis-hydrogen sulphate salt (l.Olg) m.p. 200 0  (decomp.) 
(from water), "Jmax. 3560, 314140, 3280 and 3120 (NH), and 1670 (co) cm 1 
Found: C, 11.9; H: 3.5; N, 28.5%; N? 1142. 
The original aqueous mother liquor'. ,  was heated up with a little 
quantity of sodium acetate and on cooling, gave pale yellow crystals 
(2.13g) m.p. 1200 which were crystallised from water to give the pure 
mono-hydrogen sulphate salt (1.59) m.p. 1510,  "Jmax. 3360 and 3200 (NH) 
and 1680 (co) cm-1 . 
Found: 	C, 19.3; H, 3.14;  N, 40.6%; }1 (no ion pressure). 
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The.Formation of the Isomeric Benzylidene Derivatives (332a) and (333a) 
A solution of the mono- or bis- hydrogen sulphate salt of the 
hydrazine (273) (o.00 mol) in methanol (10.0 ml) was treated with concentrated 
sulphuric acid (2.0 ml) and water (5.0 ml) followed by a solution of 
freshly distilled benzaldehyde (0.112g, 0.00 11 mol) in methanol (10.0 ml). 
The mixtures were left at room temperature for 16h and then worked up 
as described for the individual reactions. 
(a) 5-Amino-l-benzylidenearnino-lH-1 ,2 ,3-triazole--lt--carboxanide (335.a) 
and 5-N-Benzylidenehydrazino-JJj--1 ,2 , 3 -triazole- 1I-carboxajnjde (332a) 
Filtration of the reaction mixture from the bis-hydrogen sulphate 
salt afforded a solid (so%) m.p. 2200 , 'tax. 3360, 3330 and 3200 (NH), 	-. 
and 1670 (CO) and 1635 (NH) Em .1  which was suspended in aqueous dilute 
sodium hydroxide and the insoluble benzylideneamino-triazole (333a) (30%) 
j was collected and crystallised to afford colourless prisms m.p.. 2570 (from 
dimethylformamide-water), \max. 31170, 31100, 3370 and 316Obr (H), and 
1670 (co) cm 1 
Found: C, 52.0; H, 11.11; N, 36.7%; M, 230. 
C10H10N60 requires: C, 52.0; H, 4.4; N, 36.5%; M, 230. 
The alkaline mother liquor was neutralised with aqueous dilute 
hydrochloric acid to afford the benzylidenehydrazinotriazole 	(332a) (io%) 
as a cream solid which was washed several times with water m.p. 2560, 
N) max. 3360 and 3200 (NH) and 1685 (Co) cm 
Found: C, 51.8;H, 11.3; N, 36.5%; M, + 230. 
C10H10N60 requires: C, 52.2; H, 11.11; N, 36.6%;M, 230. 
(b) Filtration of the reaction mixture from the mono-hydrogen sulphate 
salt again afforded the isomer mixture of (332a) and (333a) (30%) m.. 210 0 , 
-182- 
')max. 3360, 3320 and 3200 (NH), 160 (co) and 16140 (NH) cm, which 
in this case was completely soluble in aqueous dilute sodium hydroxide. 
Acidification of the alkaline solution yielded the hydrazinobenzylidene 
derivative (332a) m.p. 250 which was identical (m.p. and i.r. spectrum) 
with the sample described in (a) above. 
The acidic methanol mother liquor was concentrated, diluted with 
water and extracted with chloroform but gave no further material. 
The Reaction of the Benzylidene Derivatives (332a) and (333a) with Acetic 
Anhydride 
The benzylidene derivatives (332a) and (333a) (0.11g, 0.0005 mol) 
were heated under reflux in acetic anhydride (8.0 ml) for 5mm. 	The 
solutions on evaporation left oils which were triturated with ether to 
afford the same colourless 1-acetyl-5-14-benzylidenehydrazino-I,2 ,3 - 
triazole-14-carboxamide (334a)(73%) and (146%) respectively, m.p. 197° 
(from ethyl acetate), 'max. 31400, 33140 and 3200wbr (NH), and 1756 and 
168o (co) cm1, 	[ (CD 3 ) 2s0 	170(H,s CH),l.81(lHbr s, Nu), 
2.14(1H, s, NH), 2.36(211, m, Ar-H), 2.60-2.72(311, m, Ar-H) and 7.30(3H, 
S, cH 3co). 
Found: C, 52.7; H, 14.5; N, 30.6%; M, 272. 
C12H12N602 requires: C, 52.9; H, 4.14; N, 30.9%; M, 272. 
The Conversion of the Benzylidene Derivative (332a) into a Mixture of 
(333a) and (332a). 
(a) 	In 2-Ethoyethanol 
The benzylidenehydrazinotriazole (332a) (0.146g; 0.002 mol) was 
heated under reflux in 2 -ethovethanol (20.0 ml) for lh. 	The cooled 
solution was diluted with water to afford a mixture of the two isomers 
(332a) and (333a) (0.23g; so%). 	This was suspended in aqueous dilute 
sodium hydroxide and the insoluble benzylideneamino-triazoie (333a) was 
-183- 
filtered off (0.11g) m.p.252?, identical (an.p. and i.r. spectrum) 
with an authentic sample.. 
Acidification of the alkaline mother liquour afforded the benzyl-
idenehydrazinotriazole (332a) (0.10g) m.p. 2500  which was identical 
(m.p. and i.r. spectrum) with an authentic sample. 
Extraction of the 2-ethovethanol mother liquor, with chloroform 
gave no further material. 
(b) 	In Pyridine 
The benzylidenehydrazinotriazole (332a) (0.23g, 0.001 mol) was 
heated under reflux in pyridine (10.0 ml) for 3h. 	Evaporation of the 
solution left the isomer mixture (332a) and (333a) (0.21g; 91%) m.p. 252 0 , 
identical (m.p. and i.r. spectrum) with the sample prepared before. 
The Conversion of the Benzylideneaminotriazole (333b) into the 5 -
Benzylidenehydrazinotriazole (332b) using Ethanolic Hydrochloric Acid. 
The benzylideneaminotriazole ester (333b) (1.02g. 0.002 mol) in 
ethanol (35.0 ml) was treated with aqueous 2M hydrochloric acid solution 
(.o ml) and heated under reflux for 0.5h. 	The solution was evaporated 
and the residue was treated with water to give the isomeric ethyl 5 -
N-benzyli denehydrazino-1H-1 ,2,3-tn azole--carboxy1ate (332b) as 
colourless plates (0.7 1 g; 74%).m.p. 194 0 (from ethanol), \J max . 31150, 
3200 and 3180w (NH) and 1100 (co) cni1 , t[(cD3 ) 2SO] 0.75(111, s, CH), 
1.86-1.95(211, m,.Ar-H). 2.44-2.50(3H,. m, Ar-H), 3.10(2H, s. NH), 5.70(211, 
q J 7Hz, CH 2 ) and 8.70(311, t J 7Hz, CH 3 ). 
Found: d, 55.3;H, 11.9; N, 27.0%; M, 259. 
C12H13N502 requires: C, 55.6; H, 5.0; N, 21.0%; N, 259 
which was easily soluble in aqueous dilute sodium hydroxide solution and 
was recovered on acidification with aqueous dilute hydrochloric acid. 
-l84- 
The Attempted Reaction of the Benzylidene Isotheft(332b) and (333b) 
with Nitrous Acid. 
The benzylidene derivatives (332b) and (333b) (0.78g, 0.003 mol) 
were added in portions with stirring to solutions of concentrated 
hydrochloric acid (0.6 ml) in water (3.0 ml) at 00 (ice -salt bath). 
Solutions of sodium nitrite (0.25g) in water (1.0 ml) were added 
dropwise with stirring and the mixtures were stirred in the melting 
ice for 0.5h. Filtration of the reaction mixtures yielded the unreacted 
benzylidene derivatives (332b) and (333b) (87 - 95%) m.p. 193 and 1800  
respectively which were identical (i.r. spectrum, and m.p. and i.r. spectrum) 
with authentic samples. 
The Reactions of the Benzylidene Derivatives (333b) and (332b) with Pyridine. 
 The benzylideneaminotriazole (333b) (0.86g, 0.0035 mol) was 
heated under reflux in pyridine (i.o ml) for 3h. The solution was 
evaporated to give the beuzylidenehydrazinotriazole (332b) (0.66g; 11%) 
m.p. 1940  which was identical' (niipTand i.r. spectrum) with an authentic 
sample. 
When the procedure described in (i) above was repeated with the 
benzylidenehydrazinotriazole (332b) (0.519, 0.002 mol), the benzylidene-
hydrazinotriazoje (332b) was recovered unchanged (0.47g; 92%) m.p. 190 0 , 
identical (m.p. and i.r. spectrum) with an authentic sample. 
The Thermal Rearrangement of the Benzylidenehydrazinotriazole (332b) 
to the Benzylideneaminotriazole (333b). 
(1) 	A melt of the benzylidenehyth'azinotriazole (332b) (0.26g, 0.001 mol) 
was kept at 200-2200 (wood's Metal Bath) for 5mm. 	The melt on cooling 
formed a dark solid which was triturated with methanol to afford the 
rearranged isomer (333b) (0.159; 58%) m.p. 190° , identical (m.p. and 
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i.r. spectrum) with an authentic sample.. 
(ii) When the procedure described in (i). above was repeated on the 
same scale with the benzylideneainjnotriazole (33b) the unrearranged 
benzylideneaminotnazole (333b) was obtained (0.17g; 65%) m.p. 195 
0 
which was identical (m.p. and i.r. spectrum) with an authentic sample. 
The Reaction of the Benzylidene Derivatives (332b) and (333b) with 
Acetic Anhydride 
The benzylidene derivatives (332b) and (333b) (l.OLtg, 0.004 mol) 
were heated under reflux in acetic anhydride (8.0 nil) for 5 min. The 
solutions were evaporated under reduced pressure to give a gum and an 
oil respectively which were triturated with ether to give, in each case, 
ethyl l-acetYl- 5-N-benzyli den ehydrazjno_l ,2 ,3triazole-4-ca -rtoxyiate (33b:) - 
(62% and 76%) m.p. 110° . 	This crystallised from both ethyl acetate 
and ethanol as colourless prisms m.p. 118 0, Nmax. 3300 (NH), and 
1750 and 1700 (co) cHr, t(CDC1 3 ) 0.88(ni, s, CH), 1.98(111, s, NH), - 	- 
2.24-2-34(2H,_ in, Ar-H), 2.62-2.68M, mAitHI 5.55(2H,qJ7Hz,CH), 
7.20(311, 	s, 	CH3 C0), and 8.58(311, t J 7Hz, CH 	)P 
Found: C, 	58.8; 	11, 5.1; 	N, 23.0%; Mj 	301. 
C1 H15N5 03  requires: C, 58.8; H, 5.1; N, 23.3%; M, 301. 
The Hydrolysis of the N-Acetyltriazole (33 1 b) to the Benzylidenehydrazjno-
triazole (332b) 
A solution of the N-aeetyltriazole (331th) (0.15g, 0.0005 inol) in 
ethanol (s.o nil) was treated with aqueous 2M sodium carbonate solution 
(2.5 ml) and the mixture was heated at 500 (oil bath) for 0.5h. The 
mixture was filtered hot to remove inorganic material and acidified with 
aqueous dilute hydrochloric acid to afford the ben zylidenehydrazinotri azole 
(332b) (0.10g) rn.p. 18 0 which was purified by crystallisation from ethyl 
acetate (0.03g) m.p. 19 )4?,..identical (m.p. and i.r. spectrum) with an 
authentic sample. 
The Reaction of the BenzylideneDe±ivatives (333b) and (332b) with Acetic 
Anhydride under Various Conditions: 
(i) 	Prolonged Heating 
The benzylideneaminotriazole (333b) (0.26g, 0.001 mol) was heated 
under reflux in acetic anhydride (10.0 ml) for 18h. Evaporation of the 
mixture left an oil which was suspended in water to give a gum which was 
triturated with methanol to afford the monoacetyl derivative (337) (0.12g) 
m.p. 215 0 . 	Crystallisation from ethanol gave the pure compound as 
colourless needles (0.08g) m.p. 2 140° , "Jmax. 3060 (NH), and 1730 and 
166o (CO) cm', t{(CD3 ) 2SO) 2.12-2.30(2H, m, Ar-H), 2.50-2.60(3H, m, 
H),2.530-H. 5, 	Fh),5.70(2H,qJ7Hz 	2 	7.1403H 	CH3CO) and 
8.710H, t J 7Hz, CH 3 ). 
Found: C, 56.1; H, 5.1; N, 23.0%; N,t  301. 
C114H15N503 requires: C, 56.1; H, 5.0; N, 23.3%; M, 301. - 	-_ -- - 
The methanol mother liquor was evaporated and the oil left solidified 
and was triturated with methanol to give a small amount(0.Olg) of the 
monoacetyl derivative (338) m.p. 185 0 identical (m.p. and i.r. spectrum) 
with an authentic sample. 
Ethyl 1(N- Benzyli deneajnjno ) -5-diacetami do-1H-1 ,2 , 3-triazole--b-carb oiç'late (339) 
The benzylidenehydrazinotriazole (332b) (0.52g, 0.002 mol). was 
heated under reflux in acetic anhydride (10.0 ml) for 18h. The solution 
was evaporated under reduced pressure and the oil obtained was cooled and 
triturated with ether to afford the diacetyl derivative (339) more of 
which was obtained from the ether mother liquor on evaporation (total 0.39g, 
57%), m.p. 95. 	This crystallised from ethanol as colourless prisms 
-187- 
(0.24g) m.p. 990 , 	max. 1750w and 1720. (co) cm', t(CDCH) 
0.58(iH s, 	), 2.09-2.19(2H, m, Ar-H), 2)46-2.51(3H, m, Ar-H), 5.57(2H, 
t 3 7Hz, CH2 ), 7.66(6H, s, COCH 3 ) and 8.60(3H, t 3 7Hz, CH 3 ). 
Found: 	C, 55.8; H, 14.9; N, 20.3%; M, 3143. 
C16H17N5 0J :requires: C, 56.0; H, 5.0; N, 20.4%; M, 3143 
Ethyl_1(N-Benzylideneanhino)-5-acetanido-1H-1,2,3-triazole-14-carbo)cnlate (338) 
 The benzylidenehydrazinotriazole (332b) (0.26g, 0.001 mol) was 
heated under reflux in acetic anhydride (8.0 ml) for 18h. The solution 
was evaporated under reduced pressure leaving a gummy solid which was 
triturated with ethanol-ether to give the acetyl derivative (338) (0.15g 
m.p. 1830 which was purified by crystallisation form ethanol (0.13g) 
- r. 
0 identical 
	 . 	 .. 	- 	. 	50 
M.P. 185. , identical (m.p and Ir. spectrum) with an authentic sample. - 
Hydrolysis of the Diacetyl Derivative (339) 
The diacetyl derivative (339) (0.17g, 0.0005 mol) in ethanol (5.0 ml) 
was heated at 50° (oil bath) with aqueous 214 sodium carbonate solution 
(2.5 ml) for 0.5h. 	The mixture was hot filtered to remove inorganic 
material, concentrated to remove the ethanol, and filtered to afford the 
acetyl derivative 38 (338) which was combined with .a second crop obtained 
by neUtralising the alkaline mother liquor with aqueous dilute sulphuric 
acid (total 0.08g) m.p. 1880 , identical (i.r. spectrum) with a sample of 
(338) prepared before. 
The Attemoted Amination of the Triazole Esters (333b) and (332b). 
(i) 	A solution of the benzylideneaminotriazole (333b) (0.52g, 0.002 mol) 
in ethanol (20.0 ml) was cooled to 0
0 
 (ice-salt bath) , saturated with 
ammonia gas and shaken up at room temperature for 16h. Filtration of the 
mixture afforded the unreacted starting material (333b) (0.47g; 88%) m.p. 1911 0  
which was identical (m.p. and i.r. spectrum) with an authentic sample. 
5 
(ii). The procedure described in.(i) above was repeated with the 
benzylidenehydraziriotriazole (332b). 	Filtration of the mixture 
afforded the benzylideneaminotriazole (333b) (0.14g) m.p. 2000  which 
was identical (m.p. and i.r. spectrum) with an authentic sample. 
Evaporation of the ethanolic mother liquor left a residue which was 
triturated with ether to give the starting benzylidenehrdrazinotriazole 
(332b) (0.30g; 85%) m.p. 190, identical (m.p. and i.r. spectrum) with 
an authentic sample. 
The Atteninted Thercte1 and Base—catalysed Rearrangement of the 
Benzylideneanhjnotriazole (314) 
A melt of the behzylideneaininotriazole (314) (0.1Ig, 0.0005 mol) 
- 	 - 	 . 	 .. 	 - was held at 150o  (Wood's Metal Bath) f---- - 5 min. -  The solid obtaa-ned-en - 
cooling was triturated with methanol to afford the unreacted benzylidene-
aninotriazole (314) (0.10g; 59%) m.p. 165 ° which was identical (m.p. 
and i.r. spectrum) with an authentic sample. 	The methanol mother liquor 
on evaporation left a dark oil from -which no identifiable material could 
be obtained. 
The benzylidenea'ninotriazole (314) (0.34g, 0.001 mol) was heated 
under reflurin pyridine (io.o ml) for 3h. 	The solution was evaporated to 
give the unreacted benzylideneaninotriazole. (31 1t) (0.32g; 914%) m.p. 160° 
which was identical (m.p. and i.r. spectrum) with an authentic sample. 
The Attemnted Thermal Rearrangement of the Ethoxymethyleneaminotriazole (315) 
A melt of the triazole derivatiVe (315) (0.109, 0.0005 mol) was 
held at 16o - 1700 (Wood's Metal Bath) for 5 mm. 	The glass which formed 
on cooling was triturated with methanol to give the unreacted 
ethoxymethylenetriazole (315) (0.014g) m.p. 1145 0 which was identical 
(in.p. and i.r. spectrum) with an authentic sample. 
The Attempted Isomerisation of the N -Aninotriazole (2614) 
Using Glacial Acetic Acid In Ethdrol 
A solution of the N-arninotriazoie ester (2614) (0.68g, 0.0014 mol) 
in ethanol (15.0 ml) containing glacial acetic acid (2.0 nil) was heated 
Under reflux for lTh. 	The solution was evaporated to leave a residue 
which was repeatedly triturated with methanol to afford the unreacted 
N-aminotriazole (2614) (0.1479; 69%) M.P. 156 0 , which was identical (m.p. 
and i.r. spectrum) with an authentic sample. 
Using Pyridine 
The N-aininotriazole (2614) (0.68g, 0.00 14 Thol) was heated under reflux 
in pyridine (15.0 ml) for 3h. 	The solution was evaporated to afford the 
starting material (2614) (0.52g; 76%) m.p. 148
0 
 which was identical 
(i.r. - spectruni) with an authentic sample.. 	 - -- -- 
1 ,5-Diamino-1H-1 ,2 , 3 -triazole--4-carboxyli c Acid (3148) 
A solution of the N-anainotrjazole ester (264) (0.68g, 0.004 mol) in 
ethanol (10:0 ml) was treated with aqueous 2M sodium hydroxide solution 
(2.0 ml) and heated under reflux for 3h. Hot filtration afforded a solid 
(0.519) m.p. 2614 0 which was dissolved in water and acidified with dilute 
hydrochloric acid to afford the acid (348) (0.11g) m.p. 1614 0 , which 
crystallised from ethanol-water as a pale yellow solid (0.079) m.p. 1740 , 
V max. 3450, 3300 and 3250br (NH), 2640br and 2500br (Nil, OH) and 1710 
(co) cm- ' ,t[ (CD 3 ) so] 3.60(2H, s, NH) and 4.02(2H, 5, NH). 
Found: C, 25.1; H, 3.7; N, 149.1%; M, 1143.. 
C 
3 H 5 N 
 5 0 
2  requires: C, 25.2; H, 3.5; N, 49.0%; N, 1143. - 
-190- 
The Triacetyl Derivative (350) of the Triazole Ester (264) 
The triazole ester (264) (O.68g, 0.304 mol) was heated under .reulux 
in acetic anhydride (5.0 ml) for 5 mm. 	The solution on evaporation 
Under reduced pressure left an oil which was treated with water to yield 
the triacetrl derivative (350) (0.40g) m.p. 135° which crystallised from 
ethanol as colourless prisms (0.25g) m.p. 144 0 , Vmax. 3340 (NH), and 
1170 and 1720br (Co) cm 1 '1 (ODd 3 ) 2.08(1H, s, Nil), .48(2H, q J 7Hz, CH 2 ), 
7.26(3H, 5, CH3COL_N_), 7.50(6H, a, CH 3CO) and 8.550H, t J 7Hz, CE 3 ). 
c, 44.7, H, 5.1, N, 24.0%, P, 255 (tt CH 3CO). 
C11R15N5 05 requires: 	C, 44.5; H, 5.1; N, 23.6%; N, 297. 
The Condensation Reactions of Ethyl 1,5-Diamino-1H--1,2,3-triazole (264) 
with Active Methylene Compounds 	- 	- 	 -- 
A solution of the N-amino ester (264) (0.68g, 0.004 mol) and the 
corresponding active methylene compound (0.004 mol) in ethanol (15.0 ml) 
containing glacial acetic acid (l.o ml) was heated under reflux for 16-18h. 
The solutions were evaporated under reduced pressure and the resulting oil 
or gum was worked up as described for the individual reactions. 
(i) 	Ethyl 5-(3,5-Dimethylpyrazol-1-yl)-Th-1,2,3-triazole-4-carboxylatê (356a) 
The oil from acetyl acetone wa triturated with water to give the pyra- 
o1yitriazole (356a) as a colourless solid (73%) m.p. 137 ° (from benzene), * 
") max. 3080, 2700-2600br (NH) and 1740 (CO) cm- 1, t (CDC1 3 )3.96(lH 
s, CH), 5.50(2H,q J 7Hz, CE2 ), 7.62(3H, s, CE 3 ), 7.80(311, s, CH 3 ) and 
8.74(3H, t J 7Hz, CE 3 ). 
Found: 	C, 51.1; H, 5.6; N, 30.1%; M, 235. 
C10H13N502 requires: 	C, 51.0; H, 5.5; N, 29.8%; N, 235.. 
-191- 
Ethyl 5-(54 ethyl- 3 -phenylpyrazol -l-y1 ) -lH-1 , 2 ,3-triazo1e--carbo!1ate 
(356b) 
Trituration of the oil from benzoylacetone with ether afforded a, 
solid (1o%) m.p. 1360 identified (i.r. spectrum) as unreactedN-amino ester 
(26k). 
Evaporation of the ethereal mother liquour left an oily solid which 
in contact with ether yielded the pyrazolyltriazole (356b) as pale pink 
prisms (148%) m.p, 166
0 
 (from ethanol-water), 	vmx. 3100 (NH), and 
1725 (CO) cn[1 , 't(CDC1 3 ) 	2.80(5H, s, Ar-H), 3.614(1H, s, CH), 5.94(211, 
q 3 7Hz, CH 2 ), 7.60(3H, s, CH3 ) and 8.92(3H, t J 7Hz, CH 3 ). 
Found: 	C, 60.7; H, 5.1; N, 23.8%; M, 297. 
C15H15N5 02 requires: 	C, 60.6; H, 5.1; N, 23.6%; M, 297. 	-. 	 - 
Ethyl 5_(54ethy1pyrazol_1_yl)_1H_1,2,3_triazole4_carborlate (356'o) 
The oil from acetoacetaldehyde dimethyl acetal was repeatedly 
triturated with benzene to afford the pyrazolyltriazole (356c) as colourless 
needles (59%) m.p. 79 (from benzene-light petroleum), \)max. 3150 (NH) 
and 1720 (CO) cm, t(CDC1 3 ) 1.56(1H, d J 2Hz, CH), 3.76(lH, d J 2Hz, CH), 
5.60(2H, q J 7Hz, CH2 ), 7.61(3H, s, CR 3 ) and 8.6140H, t 3 7Hz, CH 3 ), 
Found: 	C, 50.8; H, 5.1; N, 30.0%; M, 221. 
C9H11N502 requires: C, 148.8; H, 5.0; N, 31.7%; M, 221. 
Ethyl 5-(5-Acetonyl-3-methyltyrazol-1-yl)-1H-1,2,3-triazole--
14-carboxylate (356e1 or f) 
The oil from the triketone (218) was repeatedly triturated with 
ethanol-ether and on standing gave the pyrazolyltriazole (356e or f) as 
a colourless solid (314,ci  ) rn.p. 1280  (from water), 	Vmax. 3100 (NH) and 
2700 - 2500br (OH), and 1730 (Co) cn[ ' , 'C[CDCI 3 	(CD 3 ) 2So] 3.82(1H, 
5, CM), 5.76(2H, q J 7Hz, CH 2 ), 6,30(2H, s, CR2 ), 7.760R, s, COMe), 
-192- 
7.95(3H, s, OH3 ) and 8.80(3H, t J 7Hz, OH 3 ). 
Found; 	C, 51.9; H, 5.5; N, 25.2%; M, 227.. 
C, 52.0; H, 5.14 ; N, 25.3%; N, 227. 
Evaporation of the ethanol-ether mother liquor left an oil whose 
t.l.c. in ethanol-ethyl acetate over silica showed it to be an unresolved 
multicomponent mixture. 
The gummy solid from malondialdeliyde bis(dimethyl acetal) was 
triturated with ether to give the unreacted N-amino ester (2614) (88%) 
m.p. 138° , identical (i.r. spectrum) with an authentic sample. 
The solid residue from ethyl cyanoacetate on trituration with water 
gave the unreacted N-amino ester (2614) (72%) m.p. 145 0 which was identical 
(i.r. spectrum) with an authentic sample. 
The residual - oil from 2-cyanoacetophènone was triturated with ether 
to give an impure solid m.p. 95. 	Crystallisation of this solid from 
ethanol gave the unreacted N-amino ester (2614) (37%) m.p. 1146
0 
 which was 
identified by comparison (m.p. and i.r spectrum) with an authentic sample. 
The ethanol mother liquor, on evaporation gave unreacted 2-cyano-
acetophenone (35%) m.p. 950 which was identical (i.r spectrum) with an 
authentic sample. 
The Reactions of the Pyrazolyltriazoles (256a and c) with Acetic Anhydride 
The pyrazolyltriazoles (356a and c) (0.0015 mol) were heated under 
reflux in acetic anhydride (8.0 ml) for 5 min and 0.5h respectively and 
then worked up as described for each reaction. 
(i) Ethyl l-Acetyl-5- ( 5-methylpyrazol-l-yl )-lH-1 ,2 ,3-tri azole-14-carboxylate 
(358) 
The reaction mixture from (356c) was evaporated under reduced pressure 
to give the acetyl derivative (358) as colourless shiny plates .(ii%) m.p. 95 
(from ethanol-light petroleum) 'max. 1786, and 1740 (Co) cm ' , [(CD3)2so ] 
-193- 
1.83UH, d J 2Hz, cii), 3.68(1H, d J 2Hz, CH), 5.72(2H, q J 7Hz, 
7.750H, a, cii3 ) and 8.t8(3H, t J 7Hz, CH 3 ). 
Found; 	C, 50.0; II, 5.1; N, 26.9%; M, 263. 
CjJ H1 jN 5O3 . requires: C, 50.0; H, 5.0; N, 26.6%; M, 263. 
(ii) Evaporation of the solution from (356a) left an oil which was 
triturated with water and on standing gave the unreacted pyrazolyltriazole 
(356a) (83%) m.p. 130 0 , which was identical (m.p. and i.r. spectrum) 
with an authentic sample. 
The Diazotative Reaction of the N-Amino Ester (2614) with Acetylacetone. 
The N-amino ester (2614) (l,28g, 0.0075 mol) was stirred with a 
solution of concentrated nitric acid (0.75 ml) in water (1.75 ml), cooled 
to 00  (ice-salt bath), and treated dropwise with a solution of sodium 
nitrite (0.1459) in water (5.0 ml). 	The resulting pale yellow solution 
was treated with 80% v/v aqueous ethanol (50.0 ml), cooled to 00,  saturated 
with sulphur dioxide and left at room temperature for 16h. Acetylacetone 
(0.759, 0.0075 mol) was added to the yellow solution which was then heated 
under reflux for 2h. 	The solution was concentrated to remove the ethanol, 
neutralised with solid sodium acetate and extracted with chloroform to 
give an oil which was triturated with ether to afford ethyl 5- (3,5-
dimethylt,,yrazol-l-yl)-1H-1,2,3-triazole -4-carboxylate (35 6a) (0.159) 
m.p. 112° , identical (i.r. spectrum) with an authentic sample prepared 
earlier. 
The Reactions of 14-Carbamoyl-1H-1,2,3-triazole5diazoniUm Chloride (1414) 
with Active Methylene Compounds in the Presence of SuiDhur Dioxide 
80% v/v Aqueous ethanol (o.o ml) was cooled to 00 (ice-salt bath), 
saturated with sulphur dioxide and treated in portions with stirring 
with the diazonium salt (1414) (0.88g, 0.005 mol). 	The mixture was 
resaturated with sulphur dioxide,. left at room temperature overnight, 
heated under reflux with the active methylene compounds (0.005 md) for 
2h.and then worked up as described for the individual reactions. 
(1) 5- (3,5-Dimethyl2yrazol-1-yl)-1H-1,2,3--triazole- 14-carboxamide (360a) 
The clear reaction mixture from acetylacetone was evaporated and the 
oil left was dissolved in water and neutralised with solid sodium acetate 
to afford the impure pyrazolyltriazole (360a) more of which was obtained 
from the aqueous mother liquor' on standing m.p. 1800. Crystallisation 
from water gave the pure product as yellow crystals (55%) m.p. 208 0 , 
max. 31400 (NH), 1680 (co), and 1660 (NH) cm— 1,  t[CDC1•- (CD 3 ) 2so] 
1.26(1H, br 5, NH), 2.32(1H, br 5, NH), 3.92(1H, s, 	i), 7.620H, 
cM 3 ) and 7.76(3H, a, CR 3 ). 
Found : 	c,J6.; H,5.0;N,k13%;M,206._  
C8H10N60 requires: 	C, 146.6; H, 14.9; N, 140.7%; M, 206. 
5-(Pyrazol-1--yl)--rlH-1,2 .3-triazole--li-carboxamide (360b) 
Filtration of the reaction mixture from rnalondialdehyde bis(dimethyl 
acetal) gave the pale yellow pyrazolyltriazole (360b) more of which was 
obtained when the filtrate was evaporated and the oily solid obtained was 
triturated with ethanol (75%) m.p. 2860 (from dimethylformamide-water), 
"Umax. 3350, and 3080w (NH), and 1690 (Co) cm, 	r [cDC1 3 - (CD 3 ) 2so] 
1.50(1H, d J 3Hz, CH), 2.20(2H, d, CH, NH), 3)46(111, t J 2Hz, CH). 
Found: 	C, 140.6; H, 3.5; N, 146.6%; M, 178. 
C6H6N60 requires: C, 1405; H, 3.14; N, 147.3%; M, 178. 
5- (5- 4ethylpyrazol-1-y1)-lH--1,2 ,3 -triazole- 14- carboxasnide (360c) 
The reaction mixture from acetoacetaldehyde .dimethyl acetal was  
concentrated to remove the ethanol and the aqueous mother liquour was 
neutralised with solid sodium acetate and extracted with chloroform. The 
insoluble solid was collected by filtration to give the crude 
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pyrazolyltriazole (360c) m.p. 225?. 	Crystallisation from dimethyl- 
formamide-water afforded the pure product as colourless prisms 
(33%) m.p. 20 0 , Vmax. 3350, and 3100 (NH), and 1690 (co) cm-1 . 




8 N 6  0 requires: C, 3.7; .H, .2; N, 3.7%; M, 192. 
Evaporation of the chloroform extract gave an oil which was triturated 
with methanol-ether to give a negligible amount of an unidentified solid. 
(iv) The reaction mixture from ethyl cyanoacetate was evaporated and the 
oil left was triturated with ethanol-ether to afford an unidentified 
solid (0.08g) m.p. ' 3600 which showed a poorly resolved i.r. spectrum. 
This solid was dissolved in water but acidification of the solution with 
aqueous dilute hydrochloric acid gave no identifiable product. 
Evaporation of the -ethanol-ether mother liquor 
was treated with water to afford a solid (0.18g) m.p. 170 ° which had a 
poorly resolved i.r. spectrum. A solution of this solid in water was 
neutralised with solid sodium acetate but gave no identifiable product. 
The Attemuted Conversion of the Pyrazolyl-1,2,3-triazole Ester (356a) 
into the Amide (360a) 
A solution of the pyrazolyltriazole (356a) (o.9 11g, 0.00 11 mol) in 
0 
absolute ethanol (30.0 ml) was cooled to 0 (ice-salt bath) and saturated 
with ammonia gas. 	The flask was stoppered and left at room temperature 
for 214h. 	The yellow solution was then evaporated to afford an ammonium 
salt (0.919) m.p. lylt° , which was dissolved in *ater and the solution 
neutralised with aqueous dilute sulphuric acid to afford the unreacted 
ester (356a) (0.73g; 78%) m.p. 13140, identified by comparison (m.p. and 
i.r. spectrum) with an authentic sample. 
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The Hydtolysis of the Pyrazoyltriazole Ester (356a) and PyrazOlyjtriazole 
Amide (360a)tothe Pyrazolyltria±ole Ca rboxylic Acid (362), 
Solutions of thepyrazolytriazoles (.356a) and (360a) (0.002 mol) 
in ethanol (io.o rnl) were heated under reflux with aqueous 20% v/v 
potassium hydroxide solution (2.0 ml) and (5.0 ml) respectively for 3h. 
The solutions were evaporated and the residual solids were dissolved 
in water and acidified with aqueous dilute sulphuric acid to give the 
same acid, 5-(3 ç5-Dimethylpyrazol-1-yl)-lH-1,2,3-triazole-4-carhoxylic 
Acid (362) (97%) and (49%) respectively, m. -p. 219 0 (from dimethyl-
formamide-vater), ')max. 3500,3400, 3150, 2700-2600br and 1930-1900br 
(NH, OH) and 1700 (CO) cm ' 't[(CD3)2S0J 	3.91(1H, 5, CH), 7.63 (3H, 
5, 013 ) and 7.76(311, s, Cii). 
Found: 	C, 46.3; H, his; N, 34.2%; M, t 207.; 
C8H9N502 requires: 	C, 46 4 ; H, 4.4; N, 33.8%; H, 207. 
When the procedure described in (a) above was repeated using the 
ester (356a) and aqueous LM sodium carbonate solution, the ester (356a) 
was recovered unchanged (80%) m.p. 127° , identical (m p. and i.r spectrum) 
with an authentic sample. 
When the procedure described in (a) above was repeated using the 
amide (360a) and 20% v/v aqueous potassium hydroxide solution but heating 
under reflux for only lh, the amide (360a) was recovered unchanged (70%) 
m.p. 1960 , and was identical (in.p. and i.r. spectrum) with an authentic 
sample. 
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Ethyl 5-Amino-l- ( 1-ethoxycarbonylethyli den eani no) -1H-1 ,2 ,3-triazole-
4-Oa±bóxylate (372). 
This compound (372) (75%) m.p. 75 (lit., rn.p. 380 ) was prepared 
as described by Mackie. 38  
Ethyl 
This triazolotriazine (276a) m.p. 2260 (lt., 8 m.p; 226 0 ) was 
prepared as described by Mackie. 38 
Ethyl 14 , 6-Dimethyl_1,2,3_t±iaaolo[l,5-b)_l,2jt_triazin_5(LH)_one_ 
3-carbcixylate (364) 
A solution of the triazolotriazinorie (276a) (0.146g, 0.002 mol) 
in anhydrous acetone (so.o ml) was treated with freshly dried anhydrous 
potassium carbonate (OJtg) followed by methyl iodide (0.14 ml) and the 
mixture was heated under reflux for 3h. 	The mixture was hot filtered 
to remove inorganic material and the acetone filtrate was evaporated to 
give a solid which was triturated with ethanol-ether to afford the impure 
t±'iazolotriazinone (364) (0.42g). 	Crystallisation from water gave the 
pure. product as a colourless solid (0.16g) m.p. 1120 , \) max. 1720 
and 1680 (co) cm-1 , t(CDCl) 5.56(2H, q J 7Hz, CH 2 ), 6.020H, 5, CH3 ), 
7.480H, s, CH 3 ) and 8.550H, t 	7Hz, CM 3 ), Amax. 210, and 237 nm 
(logt 3.99 and 4.32). 
Found: 	C, 46.1; H, 	.6; N, 30.0%; M, 237. 
C9H11N503 requires: C, 45.6; H, 4.6; ,N, 29.8%; N, 237. 
The Attempted Synthesis of the N-f4ethylamidrazone (369) 
A solution of the amidine hydrochlorid..(170) (3.3 1 g, 9.02 mol) in 
absolute ethanol (25.0 ml) was cooled to 00 (ice -salt bath), stirred and 
treated dropwise with methyl hydrazine (0.92g, 0.02 mol). 	The-mixture' 
was stirred in the melting ice for 21rdn and the solution was then 
evaporated below 350  to give an oil whose i.r. spectrum was poorly 
resolved. 	T.l.c. of the oil in methanol over silica showed it to be 
a single component. 
A quantity of the oil was dissolved in ethanol, treated with ether, 
cooled to 0 
0
and saturated with hydrogen chloride. 	The mixture was 
left in the refrigerator dvernit to give a solid which liquified on 
attempted isolation. 
The Attempted Reaction of the Irtidate Hydrochloride (316) with Methylamine 
A solution of the imidate hydrochloride (316) (3.9g, 0.02 mol) in 
ethanol (60.0 ml) was treated with methylamine (2.4g, 0.02 mol) and shaken 
at room temperature for 2h. 	The clear solution was left in the 
refrigerator overnight and then diluted with ether to give a hydroscopic 
solid whose trituration with ethanol afforded a solid (0.32g) m.p. 180 ° 
which showed a poorly resolved i.r. spectrum and could not be characterised. 
The ethanol-ether mother liquor on evaporation left an oil which 
was triturated with ethanol-ether to give a second solid (0.15g) m.p. 1200 




The Synthesis and Reactivity of1,2,3-Triazolo[1,5-dJ-1,2)4-triazines 
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5.1 	Introduction 
As discussed before, there are only four bridgehead-fused 
1,2,3-triazolo-1,2, 14-triazines having a single nitrogen atom common to 
both rings - namely, the [5,1-c] (257) and [1,5,b] (260) ring systems 











systems, examples. of which are yet unknown. 	Since the 1 32,3-triazolo- 
[1,5-d]--1,2,4-triazine and 1 ,2,3_triazo1o[5,l-f]-1,2,t_triazine ring 
systems are capable of diazoalkylideneainine-1 ,2 , 3-tn azole tautomenism 
[ (373)(37I)J and [(375)(376)] but not Dimroth rearrangement of 
the type [ (257)(260) ] (cf. Chapter 1) it was of interest to synthesise 
derivatives of these ring systems in the hope that they might ring- 
open to or coexist in equilibrium with, diazo-tautoniers of the type (374) 
and (376). 	In the present chapter, studies of the synthesis and reactivity 
of 1,2,3_triazolo[1,5_d)_1,2,4-_triazine derivatives are described, while 
in Chapter 6 approaches to the synthesis of 1,2,3_triazolo[5,1_f]_1,2, 14_ 
tniazines are discussed. 
Two approaches for the synthesis of 1,2,3-triazolo[1,5-d]_1,2, 14 -
triazine derivatives were investigated. 	The first approach involved 
the attempted cyclisative condensation of hydrazones derived from 5-acyl 
1}1-1;2,3-triazoles (cf. Scheme 84) with triethyl orthoformate. 
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Scheme 86 	 (393) 
HNHAC 
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In the second approach it was hoped to react 1,2,3-triazolo[5,1-c] -
1,2,4-triazines (383) having a C(7) active methylene side-èhain, before or 
after triazole scission, with toluene-p-sulphonyl azide to afford 
simple (387) or fused (386) 1,2,3_triazolo[1,5_d]_1,2,14_triazine 
derivatives (cf. Scheme 85). 
5.2 	The Attempted Synthesis of l,2,3-Triazolo[1,5-dJ-1,2,4-triazines 
from 5-Acyl-1H-1 ,2,3 -Triazoles 
11hen the acetyltriazole (377) was heated under reflux with 
hydrazine hydrate in methanol, the hydrazone. (379) was obtained in very 
good yield. However, when this hydrazone (379) was heated under reflux 
with triethyl orthoformate in an attempt to obtain the hoped-for 
triazolotriazine (380) only an unidentified oil was obtained whose 1H 	-- 
n.m.r. spectrum showed the presence of unreacted triethyl orthoformate. 
The ester (378) also readily reacted with hydrazine hydrate in 
methanol to afford the carbohydrazide [Scheme 86; (391)] . . The structure 
of this product was established by its reaction with benzaldehyde to 
afford a monobenzylidene derivative (392) and by its reaction with acetic 
anhydride under mild conditions to give a diacetyl derivative (393) 
whose i.r: spectrum showed carbonyl absorption at 17140 cm 1,  characteristic 
of 1,2,3-triazole N-acetyl derivatives. 5a However, the at 	reaction 
of the carbohydrazide (391). with triethyl orthoformate failed to afford 
the hoped-for 1,2,3-triazoio[1,5-d]-1,2,14-.triazine (390). 	Instead this 
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5.3 The Synthesis 
triázines Derived from 123-TiiázOl6diazoniüjn Salts 
The diazorlium salt (1414) reacted readily at low temperature with 
diethyl acetonedicarboxylate in the presence of sodium acetate to yield 
the hydrazone [Scheme 85; 	(381a)] . 	 The spectral properties of this 
hydrazone (381a) were in accord with the assigned structure. 	Thus, its 
i.r. spectrum showed NH absorption and carbonyl bands at 1720 and 1660 cm- 1 
while its 'H n.m.r. spectrum in addition to showing two intact ester 
groups also contained a two proton doublet at ' 5.93 due to the methylene 
protons. 	When heated under reflux in ethanol for a long period, the 
hydrazone (381a) cyclised to the triazolotriazine (383a) while the same 
cyclisation could he effected by heating-the hydrazone (381a) with aqueous 
ethanojic sodium acetate for a short time. 	The i.r. spectrum of (383a) 
showed NH absorption and ester bands at 17140, 1700 and 1670 cm- 1 while its 
n.m.r. spectrum showed it was a mixture of two tautorners, (383a) and (394). 
Thus, it contained a one proton singlet at 't4.18 due to the methine 
proton in (3914)  and a two proton singlet at t 5.58 due to the methylene 
EtO2CHC 	
ON H2 
Et0 2 0 
(94) 
protons in (383a). 	Also, its 'Ii n.m.r. spectrum contained inultiplets in 
the ester region indicating again the presence of two tautomers (383a) and 
(3914). 	The compound (383a) also gave analytical, mass spectral and u.v. 
data in accord with the assigned structure. 	The attempted further 
characterisation of the diester (383a) by hydrolysis to the diacid (383e) 
was unsuccessful. Thus, the triazolotriazine (383a) was unaffected by 
heating with aqueous ethanolic sodium carbonate. The attempted hydrolysis 
of (383a) using alkali on the other hand led to its decomposition while 
its attemptd acidic hydrolysis using dilute acid was unsuccessful, giving 
instead the unreacted triazoJ.otriazine (383a). 
The coupling reaction of 1i -phenyl-1H-j. ,2 , 3 -tn azole-5--diazonium 
chloride (36) with diethyl acetonedicarboxylate resulted not in the formation 
of the expected hydrazone (381b) but rather in a mixture of the triazolotri.azine 
(383b) and the known triazolotriazine (388). 	The latter product was 
identical in all respects with an authentic sample. 41 The triazolotniazine 
(388) was further characterised by heating it under reflnc in glacial acetic 
acid to give an oily acetate (389) whose structure is fully supported by 
its i.r. spectrum which contained broad carbonyl absorption at 1740-I120 cm' 
and its I H n.m.r. spectrum which showed a three proton singlet at t7.26 
due to the methyl protons of the acetoxy group. When the coupling reaction 
of the diazoniijm salt (36) with diethyl acetonedicarboxylate was repeated 
but with heating under refluic, only the triazolotniazine (383b) was 
obtained. 	The triazolotriazine (383b) gave analytical data and showed 
spectral properties consistent with its assigned structure, but its i.r. 
spectrum showed only one carbonyl band, indicating that the two ester groups 
are superimposed, due probably to the fact that the 6-ethoxycarbonyl group 
attached to the electron-withdrawing triazine ring absorbs at higher 
frequency than would have been expected. 	The 1  n.m.r. spectrum of (383b) 
in addition to showing two intact ester absorptions also contained a two 
proton, singlet at 'e 5.61 due to the methylene group. 	In accord with 








resulted in acid-cataiysed.triazole scission to give an oil which was 
shown to contain two components, one of which was the acetoxy derivative 
(39) as confined by the 'H n.m.r. spectrum of the oil. 	This showed 
OAc 




a signal at 'C 3.08 attributable to a benzylic proton and a three proton 
singlet at t 7.80 due to the protons of the acetoxy group. 	In an effortS 
to further establish the structure of (383b), it was decided to degrade it 
to known compounds. Thus, when heated under reflux with aqueous ethanolic 
sulphuric acidsolution, the triazolotriazine (383b) underwent decarbethoxylation 
to afford the known compound (388). 	The transformation [ (383b) —(388)J 
probably involves initial hydrolysis to the cárbxoylie acid (396) which 
HO 2 C H20 




On further.heating undergoes decarboxylation to (388). 
The amide (44) also coupled readily with the triketone (218) in 
the presence of sodium acetate to afford the 7 -acetonyltriazolotriazine 
(383c). 	In this case, the hydrazone stage (381c) was not isolated. 
The triazolotriazine (383c) gave analytical and i.r. and mass spectral 
data consistent with the assigned structure. 	Thus, its i.r. spectrum 
showed NH absorption and again only one carbonyl band at 1680 cm 1  like 
(383b). 	Unfortunately, there was insufficient material for (383c) to 
have its 1H n.m.r. spectrum run. 
When the triazolediazoniat chloride (36) was coupled with the triketone 
(218), the triazolotriazine (383d) was obtained. 	However, when this 
coupling reaction was repeated on a ten-fold scale, a readily separated 
mixture of the triazolotriazine (383d) and an isomeric Droduct was obtained. 
The elemental analysis of (383d) was consistent with the molecular formula 
C15H13N502  and the mass spectrum showed a molecular weight of 295. 	Its 
I .r. spectrum contained only one carbonyl absorption at 1705_i  indicating 
once again that the two carbonyl groups are superimposed. 	However, the 
n.m.r. spectrum of (383d) showed that it existed in the form (391a) or 
(39Th) rather than as (383d). 	Thus, its 'H n.m.r. spectrum contained 
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a one proton singlet at t3.32 and two.three proton singlets at 
't 7.60 and 7.91 due to the thethine proton and the two methyl groups 
in (397a) or (397a) respectively. 	The isomer also shoved the expected 
analytical and mass spectral data and its i.r. spectrum containedhydroxyl 
and carbonyl signals at 3120 and 1710 cm 1 respectively. 	This compound 
is formulated as (398) or (399) on the basis of its 111  n.m.r. spectrum 
which shows a one proton singlet at t3.52 due to the methine hydrogen and 
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two three proton singlets at t 7.16 and 7.74 attributable to the two 
methyl groups in (398) or (399). 	However, the structures assigned to these 
two isomers (397a) or (397b) and (398) or (399) are tentative and must 
await further confirmation. 	In an attempt to further establish the 
structure of the triazolotriazine (383d) it was subjected to alkaline hydrolysis. 
However, warming (383d) with either aqueous sodium hydroxide or potassium - 
hydroxide resulted in its decomposition. 	The attempted degradation of (383d) 
using aqueous sodium hypochiorite was also unsuccessful, giving mainly 
unreacted starting material plus a small amount of an acidic product whose 
i.r. spectrum indicated it to be a carboxylic acid. 	Thus, it shoved 
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its mass spectrum showed a parent ion at nile 253, two units below the -----
expected value for either of the two possible acid structures (400) and 
(4ol) and it gave analytical data also inconsistent with these structures. 
Further work will be needed to identify this compound. The attempted 
triazole scission of the triazolotriazine (383d) using glacial acetic acid 
or aqueous ethanolic sulphuric acid solution was unsuccessful giving, in 
each case, the unreacted triazolotriazine (383d). 
When the triazolotriazine (383a) was treated with toluene-p--sulphonyl 
azide in the presence of triethylamine at a low temperature, there was 
no reaction and the starting material (383a) was recovered in modest yield. 
However, repetition of this 'diazo-transfer'reaction17 using the 
triazolotriazine (383b) afforded toluene-p-sulphonamide• and a product 
formulated as the tricyclic diester (386b) (cf. Scheme 87) on the basis 
of the following evidence. 	It gave analytical and mass spectral data 
consistent with the molecular formula C17H15N 70 )[ . 	Its i.r. spectrum 
showed a single carbonyl band at 1740 cm' indicating the close similarity 
of the two ester groups. The similar environment of the two ester groups 
-209- 
in 386b) was further borne out bv its H n.m.r. snectrmt which shnwed 
superposition of the four methylene hydrogens and six methyl hydrogens 
of the two ester substituents. 	The diester (386b) was further characterised 
by its hydrolysis to the diacid (404) which gave analytical and mass 
spectral data and showed an i.r. spectrum consistent with the assigned 
structure (404). 	Thus, its i.r. spectrum contained a broad hydroxyl 
-1 absorption and two carbonyl bands at 1740 and 1725 cm . The fused structure 
(386b) failed to undergo acid-catalysed scission on heating in glacial acetic 
acid for a short time and on prolonged heating, it decomposed to a tar. 
The formation of this tricyclic diester (386b) can be explained in terms 
of the following mechanism (Scheme 87). 	First, 'diazo-transfer' reaction 
occurs to afford the diazo-intermediate (382b), which ring opens and suffers 
Dimroth rearrangement to the bis-diazo intermediate (403) and this ring 
closes to the diester (386b). 
The acetonyltriazolotriazine (383d) failed to react when it was 
treated in the cold with toluene-p-sulphonyi azide in the presence of 
triethylainine and a similar reaction using sodium hydride as the base, at 
room temperature was also unsuccessful. 
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5.14 Experimental (For general experimental procedures, see Appendix) 
I4-Phenyl-1H-1 ,2 ,3-triazole-5--diazoniurft Chloride (36) and 111-1,2, 3-triazole-
3-carboxamide-5-Diazonium Chloride (1414) 
The diazonium salts (36) and (144) were prepared as described in 
Chapter 14, page 1142. 
Heptane-2, 1I ,6-trione (218) 
Heptane-2, 14,6-trione (218) was prepared as described in Chapter 3, 
page 75. 
5-Acetyl-14-phenyl-1H-1 , 2 , 3-triazole (371) 
5-Acetyl-It-phenyl-1H-1,2,3-t ri azole53 (377) m.p. 106° (lit., 53  112°) 
was prepared as described in the literature. 53 
Methyl 14-Phenyl-LH-1 ,2 ,3-triazole- 5 -carboçlate (378) 
Methyl 11 -phenyl-lH-12,3-triazole -5-carboxylate 53  (378) (71%) m.p. 1050 
- 	_53 	0 	
i 	
53 
(lit., 	113 ) was prepared as described n the literature. 
4-Phenyl-1H-1 , 2, 3-t riazole- 5 --carbohydrazi de (391) 
Methyl 4-phenyl-1H-1,2,3-triazdle-5-carboxylate (378) (0.82g, 0.00 14 mol) 
was heated under reflux with 85% hydrazine hydrate (1.0 ml) in methanol 
(15.0 ml) for 1.5h. 	Evaporation of the mixture and trituration of the 
residue with ethanol-ether gave the hydrazide (391) as a cream solid (1.2g) 
m.p. 1150 (from ethanol), 'max. 1660 (CO) cm, 
Found: 	203.079216.. 
.C9H9N 50 requires: 203.080705. 
C. 
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The Benzylidene Derivative (392) of 3 -ohenyl-1H-1 12,3-triazole--5-
cátbohydrazide (391) 
A solution of the hydrazide (391) (0.41g, 0.002 mol) and concentrated 
sulphuric acid (1.0 ml) in water (2.5 ml) and methanol (s.o ml) was 
treated with a solution of freshly distilled benzaldehyde (0.21g, 0.002 ml) 
in methanol (5.0 ml). 	The mixture was stirred at room temperature 
for lTh and then extracted with chloroform to give an oil which was 
triturated with ethanol-ether to yield the benzylidene derivative (392) 
as large plates (0.35g) m.p. 253 0 (from dimethylformamide-water), 
\Jmax. 3300, and 3100 (NH) and 1660(C0) cm* 
Found: 	C, 65.6; H, 4. ; 	N, 2i.1%; 	M, 291. 
C16H13N50 	requires: 	C, 66.0; H, 4.5; 	N, 24.0%; N, 291. 
The Preparation of the Diacetyl Derivative (393) of the Hydrazide (391) 
The hydrazide (391) (0.20g, 0.001 mol) was heated under reflux with 
acetic anhydride (15.0 nil) for 15 mm. 	Evaporation of the solution 
followed by triturationwith water gave on standing the diacetyl derivative 
(393) as a cream solid (0.19g). 	Crystallisation from dimethylformarnide- 
- 	 0 , water gave the pure product, m.p. 161 , "Umax. 3400, and 3200 (NH), 1740 
and 1680 (CO) cm 1 . 
Found: C, 54.1; H, 14.5;  N, 24.4%; M, 287. 
C13H13N50 3  requires: C, 54.3; H, 4.5; N, 24.4%; M, 287. 
The Attemated Reaction of the Hydrazidé (391) with Triethyl orthoformate 
The hydrazide (391) (0.41g, 0.002 mol) was heated under reflux 
with triethy]. orthoformate (io.o ml) for 18h. The mixture was cooled to 
give an unidentified solid (0.03g) m.p. 297 0 , 'umax. 3400 and 3210 (NH), 
and 1700 (CO) cm'; M 255. 
Evaporation of the triethyl orthofc,rmate tinder reduced pressure 
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gave an oil which was triturated with ethanol-ether to give a hygroscopic 
solid. 	The ethanol-ether mother liquor; on evaporation left an oil 
whose i.r. was poorly resolved. 
6- Ethoxycarbonyl--7ethoxycarbon3flnethyI. -1 ,2,3-tria2olo[54-c]-
LZ 4-triazine - 3-carbo±a±ide (383a) 
(a) Solutions of the diazonium salt (44) (0.53g, 0.003 mol) in water 
(10.0 ml) and ethanol (10.0 ml) and diethyl acetonedicarboxylate (0.61g, 
0.003 mol) and sodium acetate (0.4g) in water (2.0 ml) and ethanol 
(5.0 ml) were mixed and stirred at 00 (ice-salt bath) for 2h. Filtration 
of the mixture gave the impure cream hydrazone (381a) which was combined 
with a second crop obtained by evaporating the ethanol from the filtrate 
(total 0.82g). Crysta1listi 	from ethanol-light petroleum gave the 
pure product, m.p. 158 0 , 'Jmax. 3400, 3300, and 3200br, (NH), and 1720 
and 1660 (co) cm, 	[cncl3 - (CD 3)2so ] 2.61(lH, br s, NH), 3.04(lH, 
br s, NH), 5.70(2H, q J 7Hz, CH 
2 ), 5.93(2H, d J 2Hz, CH 2 ), 6.00(2H, q J 
7Hz, CH
2'  8.66(3H, t J 7Hz, cH 3 ) and  8.88(3H, t J 7Hz, CH 3 ). 
Found: 	C, 42.3; H, 4.6; N, 25.1%; N, 322. 
C12H16N606 requires: C, 142.3; H, 14.7; N, 24.6%; M, 340. 
(b) The hydrazone (381a) (0.34g, 0.001 mol) was heated under reflux 
in ethanol (io.o ml) for 17h. Evaporation of the solution left a solid 
which was successively triturated with ethanol-ether to give 6-
ethoxycarbonyl- 7-. ethoxycarbonylmethyl:-1,2 ,3- triazolot5 ,l-cJ -1,2, 14- 
triazine- 3-carboxamide (383a) as yellow needles (total (0.24g; 75%) 
m.p. 1800 (from ethanol), ")max. 3500 3300, and 3150.(NH), and 17140,1700 
and 1670 (co) cm 1 , Amax 212sh, 228, 281 and 341 run (loge 4.2 14, 4.30, 
14.12 and 3.57). 't[cDcl 3 - (CD 3 ) 2so] 	2.19(br s, NH), 2. 148(br s, NH), 
4.18(1H, s, CH), 5.40-5.88(rn, CH 2 ), 5.58(2H, s CH 2'  and 8.46 -8.90(m, 
CH3). 
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Found: C, 44.6; H, 4.4; N, 26.2%; M, 322. 
C12H14N605 requires: C, 44.; H, 4- 4; N, 26.1%; 14, 322. 
(a) A solution of the hydrazone (381a) (0.68g, 0.002 mci) in water 
(5.0 ml) and ethanol (10.0 ml) was heated under refiux with anhydrous 
sodium acetate (0.16g) for lb. 	The mixture was evaporated and the oil 
left was triturated with water to afford the triazolotriazine (383a) 
more of which was obtained by acidifying the aqueous mother liquor,  
with aqueous dilute acetic acid, extraction with chloroform and trituration 
of tresulting oil with ethanol (total 0.16g) m.p. 114 0 (from ethanol), 
identical (m.p. and i.r. spectrum) with a sample prepared in (b). 	The 
oil obtained by_evaporating the ethanol•rnoer iiqiowassbown..by t.1.c. 
in ethyl acetate over silica to be an unresolved mixture of three components. 
The Attempted Hydrolysis of 6-Ethoxycarbony1-7-ethoycarbonylmethy1ene 
1,2, 3-triazolo[5 ,l -c] -1 , 2,4-triazine-3-carboxamide (383a) 
Using Ethanolic Sodium Carbonate Solution 
A solution of the triazolotriazine (383a) (0.64g, 0.002 mol) in 
ethanol (25.0 ml) was heated under reflux with aqueous 214 sodium carbonate 
solution (2.0 ml) for 3h. 	The mixture was filtered to give a solid which 
was suspended in water and acidified with aqueous dilute sulphuric acid 
to afford the imreacted starting material (383a) (0.54g; 84%) m.p. 1180 
which was identical (m.p; and i.r. spectrum) with an authentic sample. 
Using Aqueous Sodium Hydroxide Solution 
The triazolotriazine derivative (383a) (0.5 4g, 0.0016 mol)was 
heated under reflux with aqueous 2M sodium hydroxide (ioo ml) for lh 
The solution was neutralised with aqueous dilute sulphuric acid, evaporated 
and the residue treated with water to give a filterable solid (0,18g) 
-214- 
M.P. > 3600 whose i.r. spectrum showed. it to be inorganic. 
No further identifiable material could be isolated. 
15;1c] - 1 1 24'triazine (383b) 
(a) Solutions of 11-phenyl-lH-1 , 2, 3-triazole-5-&i azonium chloride (36) 
(4.9g, 0.012 mol) in water (6o.o ml) and ethanol (60.0 ml) and diethyl 
acetonedicarboxylate (4.9g, 0.012 mol) and sodium acetate (3.2g) in 
water (16.0 ml) and ethanol (40.o ml) were mixed, cooled in an ice- 
salt bath and stirred. 	Stirring was continued in the melting ice-bath 
for 2h. The ethanol was removed from the mixture under reduced pressure 
and the aqueous mohter liquor was extracted with chloroform to give 
an oil, which was triturated with ethanol to yield 6-ethoxycarbonyl-
1-methyl-3-p'nenyl -1 ,2,3-triazolo[5,1.c}_l,2, 1 triazjfle (388)(0:55g ) 
M.P. 174 0  (from ethanol), identical (M.P. and i.r. spectrum) with an 
authentic sample. hi  
The ethanol mother liquor was heated under reflux for a few minutes 
and concentrated to give 6-ethoxycarbonyl-7-ethoxycarbonylmethylene-3-
phenyl-1 , 2 ,3-triazolo[5,1- c)_1,2,4p_triazine (383b) as orange needles 
(2.86g) M.P. ioh° ( from benzene-light petroleum), 	"Jmax. 1730 (co) 
cm', Xmax. 210, 228, 281 and 341 nm (logE 	4.44, 4.30, 4.12 and 3.51) 
t(CDci3 ) 1.62-1.71(211, m, ArH),  2.50-2.58(311, m, Ar-H), 5.50(211, 
q J 7Hz, CH 
2 ), 5.61(2H, s, CH 2 ), 5.83(, q J 7Hz, CH 2' 8.52(311, t J 7Hz, 
CH  and 8.72(3H, t J 7Hz, CH3 ). 
Found: C, 57.6; H, 4.8; N; 20.0%; M, 355. 
C,?HlYNSOb requires: C, 57.5; H, 4.8; N, 19.7%; N, 355. 
(b) Solutions of the diazonium chloride (36) (0.62g, 0.003 mol) in 
water (io.o ml) and ethanol (10.0 ml) and diethyl acetonedicarboxylate 
(0.61g, 0.002mol) and sodium acetate (0.4g) in water (s.o ml) and 
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ethanol (2.0 ml) were mixed, cooled in an ice-salt bath and stirred. 
for 2h. The mixture was theh heated under reflux for lit The ethanol 
was removed under reduced pressure and the aqueous mother liquour 
was extracted with chloroform to give an oil which on trituration with 
ethanol-ether gave the triazolotriazine (383b) more of which was 
obtained by evaporating the ethanol-ether mother liquour and retriturating 
the resulting oil with ether (total 0.3g; 32%) m.p. 94 0 , identical 
(Li'. spectrum) with a sample prepared in (a). 
3- (rAcetoxybenzyl )-6-ethoxycarbonyl-5-rnethyl-1 ,2 ,4-triazine (388 ). 
The triazolotriazine (388) (0.37g, 0.001 mol) was heated under 
reflux in glacial acetic acid (15.0 ml) for 3h. Evaporation of the 
solution gave a residue which was triturated with ethanol-ether to give 
unreacted triazolotriazine (388) (0.08g) m... 169 ° , identicaL(i.r. -. 
spectrum) with an authentic sample. 
The ethanol-ether mother liquor on evaporation left an oil (0.23g) 
which was shown to be 3- (a-acetoxybenzyl ) -6-ethoxycarbonyl- 5-methyl-
1,2,3-triazine (389) \)max. 3400, 2990 and 1740-1720 br (co) cm 
-t (cnn 3 ) 2.38-2.47(211, m, Ar-H), 2.65-2.72(311, m, Ar-H), 3.12(111, 
s, cii) 	5.52(2H, q J 6Hz, CH 2 ) 7.260H, s, CH3 ), 7.780H, s, Cii) 
and 8.58(311, t J 6Hz, Cli). 
7-Acetonyl-6-acetyl-1,2 ,3-triazolo[5 ,1-c]-1,2 ,b-triazine-3-carboxamide (383c) 
Solutions of the diazonium chloride (44) (0.53g, 0.003 mol) in water 
(io.o ml) and ethanol (10.0 ml) and the triketone (218).(0.43g, 0.003 mol) 
and sodium acetate (OJ-tg) in water (2.0 ml) and ethanol (s.o ml) were 
mixed and stirred at 00 (ice-salt bath) for 2h. The mixture was concentrated 
to remove the ethanol and filtered to give the triazolotriazine (383c) 
(0.)40g; 51%) m.p. 150. . Crystallisation from diemthylformamide-water 
-216-- 
) gave the pure product, m.p. 186 0., 	 Yrnax, 34140, and 3140 (NH) and 
1680 (co) cm 1 , Amex. 225 and 290 nm (log ,  14.32 and 4.34). 
Found: 	c, 145.8 ; 11, 3.9; N, 32.5%;M, 262. 
C 10 HJ1ONO3. requires: C, 145.8; H, 3.8; N, 32.1%; 11,262. 
Work up of the aqueous filtrate by acidification and extraction 
with chloroform gave no further product. 
4cetonyl-6-- acety1- 3-pheny1-1,2,3_trjazo0[5 ,1 - cJ --1,2,4--triazine (383d) 
ändits Isomer (398) or (399) 
(a) Solutions of the diazoniuzn chloride (36) (0.62g, 0.003 mol) in ethanol 
(io.o ml) and water (10.0 ml), and the triketone (218) (0.143g, 0.003 mol) 
and sodium acetate (0.14g) in ethanol (5.0 ml) and water (2.0 ml) were 
mixed and stirred at 00 (ice-salt bath) for 21. 	The mixture was 
concentrated to remove the ethanol and extracted with chloroform to 
give an oil which was successively triturated with ethanol to afford the 
triazolotriazine (383d) as a yellow solid (total 0.117g), m.p. 1610 
(from ethanol), 	'max. 1705 (co) cm', 7\max. 211, 261 and 306sh nm 
(log 	4.34, 4.37 and 4.09), -e[cDcl 3 - (CD 3) 2SO] 	2.58(5H, s, Ar-H), 
3.32(111, s, OH), 1.60(31-i, s, 011 3 ) and 7.91(31-1, s, 011 3 ). 
Found: 	C, 61.1; H, 14.5; N, 214.0%; M, 295. 
C15H13N502  requires: C, 61.0; H, 14.14; N, 23.7%;M, 295. 
Evaporation of the ethanol mother liquor left an oil whose t.l.c. 
in ether over alumina showed it to be an unresolved mixture of three 
components. 
(b) The experiment described in (a) above was repeated exactly on a 
ten-fold scale. 	Successive trituration of the oil, obtained after the 
chloroform extraction, with ethanol gave the isomer mixture (383d) and 
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(398) or (399). 	Crystallisation of this mixture from ethanol-water gave 
the two isomers, (383d) (0.21g) m.p. 1689, described in (a) and the 
second isomer (398) or (399) was a yellowish-brown solid (4.65g; 55%) 
.p. 2100 (from ethanol), \!majc 3120 (OH) and 1710 (co) cm 1, 
max. 211, 261, 305 	(log t 4.34, 14.37 and 4.08), t[cDcl 3 - 
(CD 3 ) 2SoJ 1.65-1.714(2H, m, Ar-H), 2.40-2.62(3H, m, Ar-H), 3.52(1H, 
s, CH), 7.16(31-i, s, CH 3 ) and 7.713(3H, s, Cli). 
Found: C, 60.7; H, 4.7; N, 23.5%; M, 295. 
CH13N502 requires: C, 61.0; H, 4.14 ;  N, 23.7%; N, 295. 
The ethanol mother liquor on evaporation left an oil whose t.1.c. 
in ether over alumina  showed it to be a resolvable mixture of four 
components. 	Consequently, it was subjected to dry column chromatography 
in ethanol-ether -over alumina to-give as the faster ruining component 
an unidentified solid, (0.07g) !n.p. 107 0 and as the slower running 
component a little quantity of the triazolotriazine (398) or (399) 
(0.03g) m.p. 190 0 , identical (m.p. and i.r. spectrum) with the sample 
described earlier. 
The Attempted Hydrolysis of the Triazolotriazine (383d) 
Using Aqueous Sodium Hydroxide Solution 
The triazolotriazine (383d) (0.30g, 0.001 mol) was heated under 
reflux with aqueous 2N sodium hydroxide solution (10.0 ml) for lh. The 
dark solution was acidified with aqueous dilute sulphuric acid and filtered 
to give a very dark solid which rapidly decomposed at room temperature. 
The acidic mother liquour was extracted with chloroform to give a 
negligible amount of an unidentified oil. 
Using Aqueous Potassium Hydroxide Solution 
The triazolotriazine (383d) (0.59g, 0.002 mol) was heated under reflux 
	
with aqueous 20% v/v potassium hydroxide solution (s.o ml) for lh. 	The 
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dark solution was acidifiedwith aqueous dilute sulphuric. acid and 
extracted with chloroform. 	Filtration of the chloroform-acid mixture 
gave a solid (0.6 1 g) which decomposed rapidly at room temperature. 
Evaporation of the chloroform extract gave a negligible amount of an 
unidentified solid. 
The Reaction of the Triazolotriazine (383d) with Aqueous Sodium Hypochlorite 
A solution of the triazolotriazine (383d) (0.59g, 0.002 mol) in 
water (2.0 ml) and &ioxan (30.0 ml) was treated with aqueous 3.85N sodium 
hypochlorite solution (1.56 ml) and stirred at 70 0 (oil-bath) for 1.5h. 
The mixture was treated with a saturated solution of sodium bisulphite 
(2.0 ml), diluted with water (20.0 ml) and extracted with chloroform to 
give a negligible amount-of--oil. —The - aqueous. layer -was .acidifiedwith_. 
aqueous dilute hydrochloric acid and extracted with chloroform to give 
a foam which on trituration with ethanol-ether gave an acidic product 
(400) or (boi) as a pale yellow solid (0.10g) m.p. 247 (from ethanol-
water), "Jmax. 3100 (OH) and 1725 (co) cm 
Found: 	C, 56.2; H, 3.7%; M, 253 
C12H9N50 2 requires: 	C, 56.5; H, 3.6%; M, 255. 
Concentration of the aqueous layer left a solid (0.26g) m.p. 190 0  
which was identified (i.r. spectrum) as unreacted triazdlotriazine (383d) 
by comparison with an authentic sample. 
The Attempted Reaction of the T.riazolotriazine (383a) with Toluene-
p-Sulphonyl Azide. 
A solution of the triazolotriazine (383a) (0.32g, 0.001 mol) in 
absolute ethanol (30.0 ml) was stirred and treated at 0 0 (ibe-salt bath) 
with triethylamine (0.20g, 0.002 mol) and then dropwise with a solution 
of toluene-p-sui.phonyl azide (0. 110g, 0.002 mol) in absolute ethanol (15.0 ml). 
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The mixture was stirred in the melting ice-salt bath for 2h, and then 
filtered ±0 give unreaàted starting material (0.14g) m.p. 1170 , 
identical (in.p. and i.r. spectrum) with an authentic sample. 
Evaporation of the ethanol mother liquor' left a gum which was 
suspended in water and extracted with chloroform to give an oil (0.32g) 
identified as toluene-p-sulphonyl azide by comparison (i.r. spectrum) 
with an authentic sample. 
The Reaction of the Triazolotriazine (383b) with Toluene-p-suJ.nhonyl Azide 
in the Presence of Triethylamine 
A solution of the methylene compound (383b) (l.Lg, 0.004 mol) in 
absolute ethanol (200 ml) was stirred at 0 0(ice-salt bath) and treated 
in one portion with triethylamine (0.81g, 0.008 mol) and then dropwise 
-,.- 	 In pn 	n nnh 	,\ 	t a solution cn. IJL)S uetsc-p 	SLU1JLiJ S acLL1_t \ L/ . L&% L/ • L/LJ'* I'lL/SI .1.1± au5uJ.iauC 
ethanol (20.0 ml). 	The mixture was stirred in the melting ice-bath 
for 2h and then filtered to give unreacted diester (383b) (0.50g) m.p. 90 0 , 
which was identified by comparison (m.p. and i.r. spectrum) with an 
authentic sample. 
The ethanol filtrate was evaporated and the resulting oil was 
triturated with ethanol-ether to give the tricyclic compound (386b)  as yellow 
. 	
. needles (0. 1 1g) m.p. 171 0  (from dlemthylformarnde-ethanol), vmax. 1740 
(co) cm 1 , Amax. 211, 221sh, and 281 nm (logE 4., 4.40 and .34) 
t(CDC13 ) 1.51,68(2H, m, 	-H), 2.48-2.56(3H, m, Ar-H), 5.8(H, 
q J 7Hz, CH2 , and 8.56(6H t J 7Hz, CH 3). 
Found. 	C, 53.3, H, 4.0 ; N, 26.2%, M, 	'81. 
C17H15N70 J requires: C, 53.5; H, 3.9; N, 25.8%; M, 381. 
The ethanol-ether mother liquor on evaporation left an oil which 
was treated with chloroform, and dilute aqueous sodium hydroxide solution. 
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Evaporation of the chloroform extract gave an oil which solidified 
in.contact with water to give more of the product(386b) (0.37g)m.p. 1560 , 
identical (i.r. spectrum) with the sample obtained before.: Acidificatidn 
of the aqueous alkaline extract with dilute aqueous sulphuric acid gave 
toluene-p-sulphonamide (0.11g) m.p. 122 0 (from ethanol), identical (m.p. 
and i;-r. spectrum) with an authentic sample. 
The Hydrolysis of the Tricyclic Diester (386b) to the Tricyclic Diacid (ltok) 
A solution of the tricyclic diester (386b) (0.38g, 0.001 mol) in 
ethanol (25.0 ml) was heated under reflux with aqueous 2M sodium carbonate 
solution (2.0 ml) for 3h. 	The mixture on evaporation left a residue 
which was dissolved in water, acidified with dilute aqueous hydrochloric 
acid and extracted with chloroform. Evaporation of the chloroform extract 
gave an oily solid which in ëontactuith inethaifdi2lihtpetroleum 
gave the diacid (kob) as a pale pink solid (0.70g) m.p. 121 (from benzene), 
'9max. 3520, 3340br 	and 1940br (oil) and 1740w, and 1725 (co) cm-1  , 
)\max. 213, 221sh, 275sh, and 284 nm (log 	4.43, k.lo, 14.144 and k.ki). 
Found: 	C, 149.1; H, 35; N, 25.5%; M, 325 
C13H,1N7014 requires: c, 148.0; H, 2.2; N, 30.1%; M, 325. 
The Attempted Reaction of the Tricyclic Comvoimd (386b) with Acetic Acid 
The tricyclic diester (386b) (0.28g) was heated under reflux with 
glaáial acetic acid (io.o ml) for 3h. Evaporation of the solution left 
an oil which was triturated with ether to yield the unreacted starting 
material (386b) (0.18g) m.p. 1650 , identical (i.r. spectrum) with an 
authentic sample. 
When the procedure described in (a) was repeated for 24h, a dark gum 
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was left after evaporating the solution. 	Trituration of this gum 
with various solvents gave no solid and its t.l.c. in ethyl acetate 
and ethanol over both silica and alumina showed it to be One component 
which tailed on the plate. 
The Attemoted Reaction of 7 -Acetonyl-6-acetyl-3-phenyl-1 ,2 , 3-triazolo-
.[5;a-cJ --1,2,b-tri.azine (383d) with Tolilene-p-su1phony1.Azide. 
(a) In the Presence of Triethylamine 
A solution of the acetonyltriazolotriazine (383d) (0.59g, 0.002 mol) 
in absolute ethanol (60.0 ml) was stirred, cooled to 0 0 (ice-salt bath) 
and treated in one portion with triethylanine (0.40g, 0.004 mol) and then 
dropwise with a solution of toluene-p-sulphonyl azide (0J40g, 0.002 mol) in 
absolute ethanol (5.0 ml). 	The mixture was stirred in the melting ice- 
bath for 2h and then evaporated and the oil obtained was dissolved in 
chloroform and washed with aqueous dilute sodium hydroxide solution. The 
chloroform extract gave an oil (0.36g) which was identified (i.r. spectrum) 
as an authentic sample.of toluene-p-sulphonyl aside. 
The alkaline extract was acidified with aqueous dilute sulphuric 
acid and extracted with chloroform to give an oil which was triturated 
with ethanol to yield the starting triazolotriazine (383d) (0.16g) 
m.p. 1870 (from ethanol-water), identical (i.r. spectrum) with an authentic 
sample. 
Evaporation of the ethanol mother liquor gave an unidentified oil 
which tailed on attempted t.l.c. 
(b) In the Presence of Sodium Hydride 
A solution of acetonyltriazOlotriazine (383d) (0.599, 0.002 mol) in 
dry dimethylformaride (5.0 ml) and a suspension of sodium hydride (0.2g, 
0.004 mol) in dry dimethylformamide (s.o ml) were mixed and stirred 
vigorously at room temperature for 15mm. The resulting mixture was 
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treated. th'opwise with a solution of toluene-p-sulthonyl aside (0. 110g, 
0.002 mol) in dry dimethylformamide (i.o ml) and stirred at room 
temperature for 3h. 	The mixture was diluted with water and extracted 
with chloroform to give an oil which was identified as unreacted toluene-
p-sulphonyl azide.by comparison (i.r. spectrum) with an authentic sample. 
The aqueous extract was acidified with aqueous dilute sulphuric acid 
and extracted with chloroform to give an oil which was triturated with ethanol 
-, 
to afford the unreacted triazolotnazine (383d) (0.16g) m.p. 208
0 
 
identical (m.p. and i.r spectrum) with an authentic sample. 
The aqueous extract was buffered with solid sodium acetate and on 
evaporation left a solid which was extracted with hot ethyl acetate to give 
a negligible amount of an unidentified oil. 
2-((t-Acetox'jbenzyl)-6-ethoxycarbonyl-5-ethoxycar'oonylmethyl. . -1 ,2 ,11-triazine 
.( 395) 
The diester (383b). (0.71g, 0.002 rnol) was heated under reflux with 
• . glacial acetic acid (15.0 ml) for 3h. Evaporation of the solution left an 
oil which on trituration with ether gave unreacted diester (383b) (0.39g) 
M.P. 99, identical (m.p. and i.r. spectrum) with an authentic sample. 
Evaporation of the ether mother liquour yielded an oil (0.21g) 
max. 1750-1730br (co) cm ' , whose t.l.c. in ethyl acetate over silica 
showed it to contain two components one of which was the acetoxy derivative 
(395) t(cc1 3 ) 	2.42-2.53(2H, m,Ar-H), 2.60-2.73(311, in, Ar-H), 
3.08(1H, a, CHOAc), 5.80(211, s, CH2 ) 5.86(2H, q J 7Hz, Cl2 ), 6.54(2H, q 
J 7Hz, CH2 ), 7.80(311, s, Cl 3 ), 6.59(3H, t J.7Hz, Cl3 ) and 8.82(31, t. J 
7Hz, Cl3 ). 
Ethyl 7-Methyl-3-Dheny1-1,2,3-triazoloE5,1-cJ-1,2,-triasine-6-carboxy1atC (3.88) 
The triazolotriazine ester (383b) (0.719, 0.002 mol) was heated under 
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reflux with aqueous 4N sulphuric acid (4.0 ml) in ethanol (15.0 ml) for 
24h. 	On cooling the solution gave the triazolotriazine ester (388) 
more of which was obtained by evaporating the aqueous ethanolic filtrate 
treatment with water, extraction with chloroform and trituration of the 
oil obtained with ether (total O.32g) m.p. 163 (from ethanol), identified 
by comparison (m.p. and i.r. spectrum) with an authentic sample. 41 
Evaporation of the ether mother liquor gave an oil which was shown 
by t.1.c. in ethyl acetate over silica to be a multicomponent mixture. 
The Attempted Reaction of the Triazolotriazine(383d) with Hot Glacial 
Acetic Acid. 
The methylene compound (383d) (0.59g, 0.002 niol): was heated under 
reflux in glacial acetic acid for iTh. Evaporation of the dark solution 
left a residue which was triturated with ethanol-ether to give an impure 
solid (0.)4)4g) m.p. 1)400. 	This crystallised from water to give the 
unreacted triazolotriazine (383d) (0.36g) m.p. 1900,  identical (n.p;, mixed m.p 
and i.r. spectrum) with an authentic sample. 	 - 
The Attempted Hydrolysis of the Triazolotriazine (383d) with Hot Aqueous 
Sulphuric Acid. 
The methylene compound (383d) (0.59g, 0.002 mci) was heated under 
reflux with aqueous 4N sulphuric acid (La ml) in ethanol (15.0 in].) for 
3h. 	The solution was concentrated to remove the ethanol and the aqueous 
mother liquour was extracted with chloroform to give a foam which was 
triturated with ethanol to afford the unreactéd triazotriazine 
(383d) (o.byg; 80%) M.P. 196 0 , identical (m.p. and i.r. spectrum) with an 
-224- 	
1 
authentic . sample.. 
The AtterftDted Reaction of the Ttiablotiazjne (383a) with Ft Auoüs 
Sulphu±iO Acid. 
A solution of the triazolotriazine (383a) (0.32g, 0.001 mol) in 
ethanol (10.0 ml) was heated under reflux with aqueous 20% v/v sulphuric 
acid solution (2.5 ml) for lh. 	The mixture was concentrated to remove 
the ethanol, diluted with water, and extracted with chloroform to give 
a gummy solid which in contact with ether gave an impure solid (0.20g). 
This was extracted with cold benzene—ethanol to afford the starting 
triazolotriazine (383a) (0.08g) m.p. 160 0 , identical (i.r. spectrum) with 
an authentic sample. 
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Chapter 6 
Approaches to the Synthesis of 1,2,3-TriazoloE5,1-fJ- 
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It will be recalled (Chapter 5, Introduction) that there are 
four possible bridgehead-fused ring systems derived by the fusion of a 
1,2,3-triazole ring with a 1,2)4-triazine ring such that a single 
nitrogen atom is common to both rings. Also that these ring systems 
are of interest in relation to their possible diazoalkylideneamine-1,2,3-triaZoJe 
ring-chain tautornerism. 	The study of the synthesis and reactivity of three of 
these ring systems namely the [5,1-c], the [1,5-b] and the [1,5-d] 
fused systems was described in Chapters t and 5 and the present chapter 
describes the attempted synthesis of derivatives of the remaining and so 
far unknown 1,2,3-triazolo15,1f -1,2,It-triazine ring system. 	As in the 
other bridgehead-fused 1,2,3-triazol1,2,It-triazine ring systems, 
r 
diazoalkylideneamine-triazole ring-chain tautomerism L (315) 	(316)] 
is also possible in the triazolo[5,l-f]triazine ring system but for 




structural reasons subsequent Dimroth rearrangement is not possible. 
In the attempted synthesis of derivatives of the 1,2,3 -triazolo-
15,1-f-1,2,It-triazine ring system, two synthetic approaches were again 
followed. 	The first approach involved the construction of a 
triazine derivative (Ito) (Scheme 88) having an active methylene group 
at c(6) with the aim of reacting this with toluene-p-sulphonyl azide 
N2+ C r 	
~ Id N 1-12 	
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('diazo-transfer reaction') to afford the diazo-intermediate (*09), 
ring closure of which would yield the requiredl,2,3Ltriazolo[5,l_f]_ 
1,2,14-triazine derivative (1111) (Scheme 88). 	It was hoped to obtain 
the methylene-1,2, 14-triazines ( 1407) required for study by the condensation 
of an amidrazone (1105) with a suitable tricarbonyl compound (281) 
(Scheme 88). 	If the amidrazone (1405) condensed with the tricarbonyl 
compound (287) through the primary amino-group and not through the 
hydrazino-group, a 1,2,4-triazine (1410) (Scheme 88) bearing an active 
methylene group at C(s) would be obtained and treatment of this with 
toluene-p-sulphonyl azide would lead to a 1,2,3_triazolo[1,5 - d] -1,2, 14 -
triazine derivative (see Scheme 88) as opposed to a [5,1-f] structure 
[ cf. ( 1411)]. 	However this alternative pathway was considered unlikely 
due to the exoected greater nucleophilicity of the hydrazino-group 
compared with the primary amino-group, thus ensuring the condensation of the 
amidrazone (110) with the tricarbonyl Compound (287) to give (o6) and 
not (1108). In the second approach (Scheme 89) it was proposed to reduce 
the diazoniura salts (1112) in situ to the hydrazinotriazoles (1113) condensation 
of which with diethyl oxaloacetate (287a) should yield the corresponding 
triazolylhydrazones (11111). Cyclisation of (11111) would then lead to 
123-triazo1o[5,1-c]-triazinones (417) bearing an active methylene group 
at c(6). Treatment of these with toluene-p-sulphonyl azide might then 
furnish the diazo-compounds (1116) and then the fused 1,2,3_triazolo[5,1- f] 
1,2, 14-triazines (1415). 	Alternatively, the triazolotriazines (1117) 
could first be subjected to acid-catalysed triazole scission to give 
triazinones (418) (Scheme 90) bearing an active methylene group at 0(6). 
These on treatment with toluene-p-sulphonyl azide would hopefully lead 
to the diazo-compounds (1420) and thence the triazolo[5,l-f] -1,2 , 14- triazines 
(1119). 
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6.2 	The Attempted Synthesis of 1 , 2 ,3-Triazo1o[5,1f] - l,2,-triázines 
from 6'Methylene1;2 ; 1 -ttiaines 
Heating the keto-diester (287a) with acetamidrazone (405) in the 
presence of glacial acetic acid yielded a mixture of two products one 
Of which gave mass spectral data consistent with its being the triazinone 
(25) (Scheme 91). 	However, it failed to give a correct elemental 
analysis for this structure and its i.r. spectrum was different from 
that of an authentic sample of (425) prepared later. 	Possibly, this 
product is a salt of the triazinone (1425) although attempts to convert 
it into the latter were unsuccessful. 	The second product is assigned 
the pyrazolone structure (1421) on the basis of the following evidence. 
Its analytical and mass spectral data were in agreement with the molecular 
formula 06H 3N203  while its i .r. spectrum contained NH absorption and a 
carbonyl band at 1100 cm-1
. 
	No I H n.m.r. spectrum was obtained for 
(421) because of lack of material. 
Because of the complicating formation of the pyrazolone (1421) and 
the difficulty encountered in obtaining correct analytical data for the 
presumed triazinone (425) obtained when the arnidrazone (405) was condensed 
with diethyl oxaloacetate (287a) under acidic conditions, it was decided 
to reinvestigate this condensation in an essentially neutral medium. Thus, 
when an ethanolic solution of acetamidrazone (405) and the keto-diester 
(287a) was stirred at room temperature, the sole product was the condensate 
1 (423). 	H N.m.r. , i.r., and mass spectral data were consistent for 
the structure assigned to the condensate (1423) but there was difficulty 
in obtaining correct analytical data for it. 	Thus, its i.r. spectrum 
contained primary amino absorption and two carbonyl bands at 1735 and 
1720cm 1 while its mass spectrum gave it the expected molecular weight 
of 23. 	The 1 11 n.rn.r. spectrum of (1423) in addition to showing two intact 
Me  --c 
142 
'I 0 CHCO2Me 
N> II 	tO2Me 
MC- - NH2 
(427) 
__-c H2002Me 
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ester groups also contained a two proton singlet at "C 5.80 and a 
three proton singlet at -C7.50  due to the methylene and miethyl hydrogens 
respectively. 	In an effort to establish the structure of (1123) 
with certainty, it was warmed briefly with acetic anhydride but this 
attempt failed to give the expected acetyl derivative (4211). 	The attempted 
conversion of the condensate (1123) into a benzylidene derivative (1122) 
was also unsuccessful. 	However; in accord with its assigned structure, 
stirring the condensate (1123) with ethanolic piperidine at room temperature 
gave a low yield of a compound assigned the triazinone structure 
[Scheme 91; (1425)] on the basis of the following evidence. Its i.r. 
spectrum showed NH absorption and a carbonyl band at 1715 cm -1
. 
	The 
n.m.r. spectrum of (1125) in addition to showing an intact ester group 
also contained a two proton singlet attE.30 and a three o'oton singlet 
at -t 7.1414  due to the methylene and methyl groups respectively. 	Lack of 
time and material prevented the study of the conversion of the triazinone 
(1425), by reaction with toluene-p-sulphonyl azide, into the 1,2,3-
triazolo[5,1_f]_1,2,11-triazinone (1126). 
The low yields obtained in the condensation of acetamidrazone (1405) 
with diethyl oxaloacetate (287a) to obtain initially the condensate (423) 
and further by cyclisation of the latter, the required triazinone (1125), 
made it of interest to seek an alternative route to compounds of type 
(1123) and (1425). 	The route proposed (Scheme 92) involved the nucleophilic 
addition of acetamidrazone (1405) to dimethyl acetylenedicarboxylate 
hopefully to give the adduct (1127). 	This would then undergo a 1,3 
hydrogen shift to form the hydrazone (428) subsequent cyclisation of 
which (with loss of methanol) would afford the triazinone (1130). 	If the 
nucleophilic addition of acetamidrazone (1405) to diethyl acetylenedicarboxylate 
occurred via the primary amino-group instead of at the hydrazino-group, 
-230- 
the adduct (*29) wu1de obtained and this would cyclise to (*31). 
rather than (*30). 	However, as has been said before, the greater' 
nucleophilicity of the hydrazino-group compared with the primary amino- 
group would ensure the formation of (428) rather than (429). 	In 
practice, the attenmted condensation of acetamidrazone (405) with dimethyl 
acetylene di carboxylate either in toluene or in the melt was unsuccessful 
and in both cases, the uñreacted acetenidrazone (405) was recovered 
unchanged. 	However, when an ethanolic solution of acetamidrazone (405) 
and dimethyl acetylenedicarbojrlate was heated under reflux, the triazinone 
(430) was obtained in modest yield. 	The spectral properties of this 
triazinone (430) were in accord with the assigned structure. Thus, its 
i.r. spectrum showed NH absorption and a carbonyl band at 1140 cm -1 
while its 1H n.m.r. spectrum contained two three proton singlets at 
t6.34 and 7.64 and a two proton singlet att6. 140 due to two distinct 
methyl groups and a methylene group respectively. 	The attempted reaction 
of the triazinone (430) with toluene-p--sulphonyl azide in the presence 
of triethylamine was unsuccessful, the unreacted triazincne (430) being 
recovered unchanged. 
6.3 	The Attempted Synthesis of 1,2,3- friazo1o[5,1-f] -1,2 4-triazines.. 
using 1,2,3-Triazolymydrazines 
The first stage in this synthetic route to 1,2,3 -triazo1o15,1-f 
1,2,4-triazines (cf. Scheme 89) involved the in situ generation of 
'6- 
triazolyhydrazines (413) and their in situ condensation with diethyl 
oxaloacetate (287a). 	Thus, the diazonium salt (412a) was reduced in 
situ using sulphur dioxide to give the hydrazine (413a) which was then 
heated under reflux with diethyl oxaloacetate (281a) to afford a product 
whose properties are fully consistent with its being the hydrazone (414a). 
Thus, it was easily soluble in aqueous dilute sodium hydroxide and its 
i.r. spectrum contained NH absorption and two ester bands at 1735 and 
-231- 
1700 cm • 	In addition, itq mass spectrum and combustion analysis 
were maccord with its formulation as the hdrazone (Itlita).. As a 
further comfirmation of the structure of (ttlIta), it was decided to convert 
it into the N-acetylated derivative (132). 	Unfortunately, warming 
Aö2 0 
(414a) 





(ItlIta) briefly in acetic anhydride failed to afford the expected acetyl 
derivative (It32), giving instead a foam which was shown by t.l.c. to be 
a single component but could not be characterised. 	In contrast to the 
successful reaction observed with the diazonium salt (412a), the attempted 
reductive condensation of the phenyitriazolediazonium salt (It12b) with 
diethyl oxaloacetate (287a) was unsuccessful, the only product obtained 
being the deaminated triazole (293). 
Since it was known (cf. Chapter it) that the triazole ester diazonium 
salt (280) readily underwent reductive loss of nitrogen in the presence 
of sulphur dioxide, no attempt was made to study its in situ reduction 
to the hydrazine (320) required in the present studies. 	As an alternative 
route to this compound the condensation of the N-aminotriazole (264) 
with diethyl oxaloacetate (287a) under acidic conditions was studied in 
the expectation that the initial condensate (433)  of this reaction would 
undergo Dimroth rearrangement (cf.. Chapter It, page .133) to the required 
hydrazone (LtlItc). 	Thus, when a solution of the N-aminotriazole ester (26It) 
-232- 









N—NH E tO2  C H 2 
(414e) 
and the keto-diester (287a) in ethanol containing glacial acetic acid 
was heated under reflux, the exvected hydrazone (41 14c) was obtained. 
The hydrazone (414c) was soluble on brief treatment with dilute aqueous 
sodium hydroxide solution - a behaviour which is consistent with the 
acidity of the proton at N(l) on the triazole ring. 	The analytical, 
111 n.m.r., i.r. and mass spectral data obtained for (4114c) were in accord 
with the hydrazone structure. 	Thus, its i.r. spectrum contained NH 
absorption and carbonyl bands at 1715 and 1690 cm-1 while its 1 H n.m.r. 
spectrum in addition to showing two intact ester groups also contained a 
two proton singlet at t6.33 due to the methylene group 
As an alternative route to hydrazones of the type (1414), the 
reductive condensation of the diazoniun salt (1412a) with dimethyl 
acetylenedicarboxylate was also investigated. 	Thus, in situ reduction 
of the salt 12a) to the hydrazine 13a) followed by heating with 
dimethyl acetylenedicarboxylate gave a product whose propeities were 
fully consistent with the hydrazine structure (14314). 	Thus, the mass 
-233- 
'N 
yNH2 MeO2 C 
MeO2 CH2 C-* 
(434) 
spectrum and elemental analysis of (434) were in accord with the 
assigned structure. 	Its i.r. spectrum showed NI-I absorption at 3400, 
3320, 3220 and 1650 cm- 1 and two carbonyl bands at libO and 1100 cm -1  
1 
its H  n.in.r. spectrum contained two three proton singlets at 
T5.18 and 6.08 and a two proton singlet at t 6.20 due to two distinct 
methyl groups and two methylene protons respectively. The analogous 
reductive condensation of the diazonium salt (412b) (Scheme89) with 
dimethyl acetylenedicarboxylate was unsuccessful, giving an unidentified 
solid. 	The acid-catalysed condensation of the N-amino ester (264) with 
dimethyl acetylenendicarboxylate was likewise unsuccessful, and the 
unreacted starting triazole ester (264) was recovered together with an 
unidentified solid. 
A lot of effort was out into trying to cyclise the triazolylhydrazone 
(blba). 	Thus, when it was heated under reflux in aqueous ethanolic 
sodium acetate, only the unreacted hydrazone (blita) was recovered. The 
attempted cyclisation of (ltlba) using sodium ethoxide as the catalyst 	- 
also afforded unreacted starting material. However, there was more success 
when sodium carbonate was used as the catalyst in the attempted cyclisation 
of (blita). 	Thus, in this case, the triazolotriazinone (436) was obtained. 
Na 2 003 	0 





The i.r. spectrum of (1436). contained NH absorption and hydroxyl 
H3 C) 	H N 
(&36) 
and carbonyl bands at 1920 and 1725 cm. 1 respectively. The elemental 
analysis of (1136) was slightly out for the monohydrate of the 
triazolotriazinone (1436). The formation of the compound tentatively 
assigned the triazoloti-lazinone structure (1436) can be explained 
by the following mechanism. First, (14114a) cyclises with subsequent 
hydrolysis to give the acid (1435) which suffers decarboxylation to 
afford the triazolotriazinone (1436). 
The attempted cyclisation of (14114a) under acidic conditions was 
also successful. Thus, heating (1414a) with ethanolic acetic acid gave 
only a good recovery of the starting material. The analogous attempted 
cyclisation of (14114a) by brief heating with ethanolic sulphuric acid 
also gave only the starting material whereas prolonged heating in this 
medium gave a low yield, of the triaz olotri azi none (1436) obtained before. 
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6.4 Experimental (For general experimental procedures, see Appendix) 
___(36) and 1H1-
triazole-5-diazonium Chloride-3-Carboxamjde (44) 
The diazoniurn salts (36) and (44) were prepared as described in 
Chapter 4, page 142. 
Diethyl Oxaloacetate (267a) 
The keto-diester (287a) was prepared as described in Chapter 4, page 143. 
Ethyl 1,5-Diarnio-1,2,3-triazole-4 -carboxylate (264) 
For the method of preparing the diathnotriazole (264) see Chapter 4, 
page 143. 
Acetamictrazone (405 )54  
Acetamidrazone 4 (405) m.p. 128° (lit., 54 1320 ) was prepared as 
described in the literature. 54  
The Condensation of Acetarnidrazone (405) with Diethyl Oxaloacetate (287a) 
(a) Lithe Presence of Glacial Acetic Acid 
A solution of the keto-diester (287a) (11.28g, o.cS mol) and 
acetanidrazone (405) (4.4g, 0.006 mol) in ethanol (ioo ml) containing 
glacial acetic acid (5.0 ml) was heated under reflux for 18h The solution 
was evaporated and the residue was triturated with methanol-ether to 
yield a cream solid (3.86g) which was purified by dissolving it in methanol 
and reprecipitation with ethyl acetate, m.p. 236 0 , \Jmax. 3100 (NH), 
2600 (OH), and 1740 (Co) cm 1 
Found: C, 29.5; H, 5.6; N, 25.9%;M, 197. 
Evaporation of the methanol-ether mother liquor left an oil which 
solidified on cooling and trituration with benzene to give the impure 
-236-- 
pyrazolone (121) (i.o) m.p. 1700 which crystallised from water as 
colourlesâ needles (0.81g) m.p. 182 0 , 	max. 3350 (NH) and ltoo (co) cm 
Found: C, 5.6; H, 5.0; N, 18.0%; M, 156. 
C6H8NO3 requires: C, 46.20; H, 5.1; N, 18.0%; M, 156. 
(b) In Ethanol Solution 
A solution of acetamidrazone (05) (0.159, 0.002 mol) in ethanol 
(io.o ml) was stirred at room temperature with the keto-diester (.287a) 
(0.38g, 0.002 mol) for l7h. 	The solution was evaporated and the residue 
was repeatedly triturated with ethanol-ether to give the amidrazone (1423) 
as a colourless solid (0.31g; 61%) m.p. 11480  (from ethanol-light 
petroleum), \)max. 3390, and 2760hr (NH), and 1735, 1720 and 1680 (co) cm-1  
T [ ( CD 3)2S0 ] 
	5.7 24(2H, qJ 7Hz, CH 2), 5.80(2H, s, CH 2), 5.88(2H, q 
J 7Hz, CH 
2 ), 7.500H, s, CH 3 ), 8.72(3H, t J 7Hz, Qi 3 ) and 8.82(3H, 
J 7Hz, CH3 ). 
Found: 243.121373 
C10H17N30) requires: 2143.121897. 
The Attempted Preparation of the Acetyl Derivative (14214) of the Amidrazone (1423) 
The amidrazone (1423) (0.149g, 0.002 mol) was heated under reflux in 
acetic anhydride (8.0 ml) for  mm. Evaporation of the solution under 
reduced pressure left an oil (0.20g) whose t.l.c. in ethyl acetate over 
silica showed it to be an unresolved mixture of two components 
The Attempted Preparation of the Benzylidene DeTrivative (1422) of the 
Amidrazone (1423) 
Solutions of the amidrazone (1423) (0.)49g, 0.002 mol) in ethanol 
(10.0 ml) and concentrated sulphuric acid (1.0 ml) in water (3.0 ml) were 
mixed and treated with a solution of freshly distilled benzaldehyde (0.21g, 
0.002 mol) in methanol (5.0 ml). The mixture was stirred at room temperature 
-2 37- 
for 17h and then-diluted-with water. and extracted. with chloroform to 
give an oil (0.30g) whbe t.l.c. in ethyl acetate over silica showed 
it to be an unresolved mixture of three bompoñents, one of which was 
benzaldehyde. 
6EthOtcarbonylrethyl:: '3:methl_1,2,14t±iazin_(14H)one . (425) 
A solution of the athdrazone (1423) (0.49g, 0.002 mol) in methanol 
(10.0 ml) was stirred at room temperature with piperidine (0.1Ig) for 
17h. 	The solution was evaporated and the residue was dissolved in water 
and acidified with dilute aqueous hydrochloric acid. Extraction with 
chloroform gave a solid which was washed with ethanol-ether to give the 
triazinone (1425) (0.12g) as a colourless solid, m.p. 144 0 (from ethanol-' 
light petroleum), 	"Jnax. 3120br (OH) and 1715 (CO) and .1650 (NH) cm- 1 , 
t (ODd 3 ) 	5.82(2H, q J -(Hz, OH 2 ), 6.30(2H, s, CR 2 ), 7. 1414(3H, s, CH 3 ) 
and 8.76(3H, t J 7Hz, Cli). 
Found: C, 148.5; H, 5.6; N, 21.2%; M, 197. 
C8H11N303 requires: C, 148.7; H, 5.6; N, 21.3%; H, 197. 
The aqueous extract on evaporation left a solid which was triturated 
with ethanol to give an unidentified solid (0.179) m.p. 2100  which had 
a poorly resolved i.r. spectrum. 
The Attempted Reaction of Acetathdazone (1405) with Dimethyl 
Acetylenedicarboxylate 
(a) In the Presence of 'Toluene 
A solution of acetamidrazone (1405) (0.29g, 0.002 mol) and ftimethyl 
acetylenedicarboxylate (0.57g, 0.004 mol) in dry toluene (20.0 ml) was 
heated under reflux for 2h. Hot filtration of the mixture gave a semi-solid 
which was triturated with ethanol-ether to afford unreacted acetamidrazone (1405) 
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(0.27g; 93%)m.p. 130 which was identical (.p. and i.r. spectrum) 
with an authentic sample.  
In th Melt 
A melt of acetàmidrazone (405) (0.29g, 0.002 mol) and dimethyl 
acetylenedicarbolate (0.57g, 0.004 mci) was held at 120 - 130 ° (oil 
bath) for lb. The mixture on cooling formed a glass which was triturated 
with ethanol-ether to give unreacted acetanidrazone (405) (0.20g; 69%) 
m.p. 135°, identical (m.p. and i1r. spectrum) with an athehtic sample. 
3-Methyl-6-methcxycarbony1methyl —1,2, 14-triazin5(tH)one (430) 
A mixture of acetamidrazone (405) (1-.16g, 0.016 mol) and dimethyl 
acetylene di c arb oxylat e (2.759, 0.016 mol) was heated under reflux in 
ethanol (20.0 ml) for lih. 	The clear reddish-brown solution on evaporation 
left an oily solid which was triturated with ethanol-ether to give the 
impure triazinone (430) (0.81g) m.p. 130
0
. 	Crystallisation of the impure 
product from ethanol gave the pure triazinone (430) as a colourless solid 
(o:43g) m.p. 176 0 , Vmax. 326, and 320 	(NH) and 1740 (co) cm 1, 
ct[ cnc13-(cn3)2so ] 6,34(3H, s, CH 3)'  6.40(211, s, CH2 ) and 7.64(311, s, 
CH 3 ). 
Found: 	C, 46.1; H, 4.9; N, 23.0%; M, 183. 
C
7
H9N 303 requires. C, 45.9, H, 4.9, N, 22.9%, M, 	183. 
The ethanol mother liqueur on evaporation left a solid which was triturated 
with ethanol-ether to give unreacted acetamidrazone (405) (0.21g) m.p. 120 0 
which was identical(i.. spectrum) with an authentic sample. 
The original ethanol-ether filtrate on evaporation left an oil whose 
t.1.c. in both ethyl acetate and ethyl acetate - ethanol over silica showed 
it to contain two components. Dry column chromatography of the oil in 
ethyl acetate over silica gave an oil which had a poorly resolved i.r. spectrum. 
-2 39 - 
Trituration of this.oil with ethanol-ether gave an unidentified solid 
(0.03g) m.p. 2560., N
4- 
 183. 
The Attempted Reabtibh Of the Thiazinohe (430) with TOlüene-p-Sulphonyl Aside 
A solution of the triazinone (430) (0.18g, 0.001 mol) in absolute  
ethanol (i.o ml) was cooled to 00 (ice-salt bath) and treated in one 
portion with triethylamine (0.3g, 0.003 mol) and then drowise with stirring 
with a solution of toluene-p-sulphonyl aside (0.2; 0.001 mol) in 
absolute ethanol (2.0 ml). 	The mixture was stirred in the melting ice 
bath for 2h, and then evaporated to give a semi-solid which was triturated 
with ethanol-ether to afford the unreacted triazinone (+30) (0.08g) m.p. 170 0 , 
identical (m.pr and i.r. spectrum) with an authentic sample. 
The ethanol-ether mother liquour on evaporation left an oil (0.16g) 
identical (i.r. spectrum)  Tith an authentic sample of toluene-p-sulphonyl 
azide. 
Diethyl Oxaloacetate ( Carbaoyl 1H-1,2 , 3-triazo1- 5 -yl)hydrazone (11111a) 
80% v/v Aqueous ethanol (200 ml) was cooled to 00  (ice-salt bath), 
saturated with sulphur dioxide and treated in portions with stirring with 
the diazonium chloride (1112a) (5.259, 0.03 mol). The mixture was re-
Saturated with sulphur dioxide and left at room temperature overnight. The 
keto-diester (287a) (5.611g, 0.03 mol) was then added and the mixture was 
heated under reflux for 2h. Concentration of the solution to remove the 
ethanol followed by filtration gave the triazolyihydrazone (4a11a) as a 
yellow solid (4.6g; 47%) m.p. 2011 0 (from ethanol-water), "Jmax. 3400br, 
3300br and 3200br (NH), 1735 and 1100 (CO), and 1650 (NH) cm 1 
Found: 	C, 112.1; H, 5.1; N, 27.3%; N, 312. 
C11-H
1 6
N 6 05 .. requires: C, 112.3; H, 5.1; N, 26.9%; N, 312, 
'which was soluble in aqueous dilute sodium hydroxide. 
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The Attempted. Acetylation of the Triazolylhydrazone (4114a) 
The triazolyihydrazone (14114a) (0.62g, 0.002 mol)was heated under 
reflux in acetic anhydride (io.o ml) for 5mm. 	Evaporation of the 
solution left an oil whoèe t.l.c. in ethyl acetate and ethyl acetate-ethanol 
Over silica showed a single component. 	The oil was suspended in water 
and extracted with chloroform to give a foam (0.30g) whose t,l.c. in ethyl 
acetate alone or containing ethanol over silica showed a single spot which 
tailed on the t.l.c. plate. 	Attempts to isolate solid material from 
the foam were unsuccessful. 	 - 
The Attempted Reductive Counling of the Dia±onium Salt (412b) with the 
Ketodiester (287a) 
80% v/v Aqueous ethanol (50.0 ml) was cooled to 0 0 (ice-salt bath) 
and saturated with sulphur dioxide. 	The diazonium chloride ( 1412b) 
(0.62g, 0.003 mol) was then added in portions with stirring and the mixture 
was re-saturated with sulphur dioxide and left at room temperature 
overnight. 	This mixture was then treated with the keto-diester (287a) 
(.56g, 0.003 moi) and heated under retlux for 2h. The solution was evaporated 
and the resulting oil was suspended in water, neutralised with solid sodium 
acetate and extracted with chloroform. 	Evaporation of the chloroform 
extract left an oil which was triturated with ethanol to give 14-phenyl--
1H-1.23-triaole(293) (0..17g) m.p. 1143 0 (from ethanol-water), identical 
(m.p. and i.r. spectrum) with an authentic sample. 
The neutral aqueous extract was evaporated to give a residue from 
which no identifiable solid could be isolated. 
Diethyl Oxaloacetate (14-ethocarbodyl-lH-1,2 ,3-triazol-5-yl)hydrazone  (1414c) 
A solution of the N-amino ester (2614) (0.68g, o.004 mol) and the 
keto-diester (281a) (0.759, 0.0014 mol) in ethanol (15,0 ml)- containing 
-2141- 
glacial acetic acid. (i.o ml) was heated under reflux for 18h. The 
solution was evaporated under reduced pressure to give an. oil which was 
suspended in water and neutralised with solid sodium acetate to afford 
the impure triazolylhydrazone (4114c) (0.53g) rn.p. 950 	Crystallisation 
from benzene-light petroleum gave the pure triazolylhydrazone (4114c) 
as a colourless solid (0.20g) m.p. 1080 , "Jmax. 3150 and 3080 (NH), 
and 1715 and 1690 (co) cm, t(CDC13 ) 5.60(211, q J 7Hz, CH 2), 5.83(2H, 
q J 7Hz, CH 
2 ), 6.33(211, s, 0112), 8.58(311, t J 7Hz, OH 3 ) and 8.760H, t 
J 7Hz, CH 
3 ). 
Found: 	0, 45.9 ;  H, 5.6; N, 20.5%; M, 3 141. 
C13H19N 5 06  requires: C, 5.8; H, 5.6; N, 20.5%; M, 3141, 
which was soluble in aqueous dilute sodium hydroxide but was not 
reprecipitated on acidification with aqueous dilute sulphuric acid. 
The original neutral aqueous mother liquor on extraction with 
chloroform gave a negligible amount of an unidentified oil. 
The Reductive Coupling of the.Diazonium Salt (412a) with Dimethyl 
Acetylenedicarboylate to give the Triazolyihydrazone (14314) 
80% v/v Aqueous ethanol (so.o 	) was cooled to 00 (ice-salt bath), 
and saturated with sulphur dioxide. 	The solution was stirred and treated 
in portions with the diazonium chloride (1412a) (0.70g, 0.0014 mol) and the 
mixture was re-saturated with sulphur dioxide and left at room temperature 
overnight. The resulting mixture was then heated under reflux with 
dimethyl acetylenedjcarboxylate for 2h. The solution was concentrated 
to remove the ethanol and the solid was collected and washed with ethanol 
to give the triazolymydrazone (314) as a colourless solid (0.179) m.p. 2180 
(from ethanol-water), 	max. 31400, 3320 and 3220 (NH), and 17140 and 1700 
(CO) and, 	1650 (NH def.) cm 	(CF 3 002b) 5.18011, 5, OH3), 
6.08(H, .s, CH 3 ) and 6.2O2H, s, OH2 ).. 
Fond: 	C, 8.3; H, 11.14; N, 29.3%; M, 2811. 
C9H12N605 . ,requi re s : C, 38.1 H, 14.2; N, 29.6%; M, 2811. 
Work up of the aqueous mother liqueur by neutralisation with solid 
sodium acetate and extraction with chloroform gave no further identifiable 
material. 
The Attempted Reductive Coupling of the Diazonium Salt (1412b) with 
Dimethyl 'Acetylene dicarboxylate 
The reaction described above was repeated on the same scale with 
14-phenyl-1H-1,2,3-triazole-5-diazonium chloride (2412b) (0.83g, 0.00 14 aol). 
The mixture was concentrated to remove the ethanol and the, aqueous mother 
liqueur was extracted with chloroform to give a mobile oil which was 
successively triturated with ether to afford an unidentified colourless 
solid (total 0.08g) m.p. 189 0 (from ethanol), 'Jmax. 3120 and 3100 (NH), 
and 1760 and 1750  (cc) cm.. 
Found: 	C, 61.0; H, 11.9; N, 19.14%; M, 1132. 
The Attempted Condensation of the N-Amino Ester (2611) with Dimethyl 
Acetylene fticarboxylate 
A mixture of the N-amino ester (2614) (0.68g, 0.0014 moTh) and dimethyl 
acetylenedicarboxylate (0.579,  0.0011 mol) was heated under reflux in absolute 
ethanol (.o ml) for 2h. 	The mixture on evaporation left an oily solid 
which was repeatedly triturated with ethanol-ether to give the unreacted 
N-amino ester (2611) (total 0.16g) m.p. 15240 (from ethanol), identical 
(m.p. and i.r. spectrum) with an authentic sample. 
T.l.c. of the oil from the 'ethanol-ether mother liqueur in ethyl 
acetate over alumina showed it to contain two components. . The oil was 
subjected to Kugelrohr distillation giving a negligible amount of oily 
-'2 143- 
distillate and a dark gum which when. triturated with ether Pave an unidentified 
solid (0.509) m.p. 90 ° , "max. 3300 - 3160br (OH) and 1720 (co) cni, 
+ 
14 ,1455 • 
The Attempted CyOliatibn of the Triazol1hvdaaone (14114a) 
Using Aqueous Ethanolic SUlDhu±ic Acid. 
Ci) A solution of the triazolyihydrazone (4114a) (O.62g, 0.002 mol) 
in ethanol (20.0 ml) was heated under reflwc in 20% w/v aqueous sulphuric 
acid (5.0 ml) for 0.5h. 	The ethanol was evaporated and the aqueous 
residue was diluted with water to give the crude unreacted starting material 
(1414a) (OJ40g) m.p. 11450 . 	Crystallisation from ethanol-water gave pure 
(0.28g) m.p. 2000 , identical (m.p. and i.r. spectrum) with an authentic 
sample. 
(ii) When the procedure described in (i) above was repeated for 3h, 
a crude solid (0.26g) m.p. 170 ° was obtained. Crystallisation of this 
solid from dirnethylformanijde-water gave the triazinone ( 1436) (0.09g) m.p. 2144 0 , 
identical (m.p. and i.r. spectrum) with a sample obtained earlier. 
Using Ethanolic Sodium Ethoxide 
A solution of the triazolylhydrazone ()41)4a) (0.62g, 0.002 mol) in 
ethanol (10.0 ml) was heated under reflux with a solution of sodium 
(0.046g; 0.002 g atom) in ethanol (10.0 ml) for lh. 	The mixture was 
evaporated and the solid residue was dissolved in water and acidified with 
aqueous dilute hydrochloric acid to give the unreacted triazolyThydrazone 
(414a) which was combined with further material obtained by evaporating 
the aqueous acidic mother liquor! : - and triturating the residue with water 
(total 0.140g; 614%) m.p. 171 0 , identified by comparison (i.r. spectrum) 
with an authentic sample. 
(c). Using Aqueous Ethanolic podium Acetate 
A solution of the triazolyihydrazone (24124a) (0.31, 0.001 mol) 
in ethanol (J.o.o ml) and water (5.0 ml) was heated under reflux with 
anhydrous sodium acetate (0.08g) for lb. 	The mixture was evaporated and 
the residue was triturated with water to afford the unreacted 
triazoJ.ylhydrazone (414a) more of which was obtained by acidifying the 
aqueous mother liquotm with aqueous dilute sulphuric acid (total 0;12g) 
m. -o. 205 0  (from ethanol-water), identical (m.p. and i.r. spectrum) with 
an authentic sample. 
(d) 	Using Glacial Acetic Acid in Ethanol 
A solution of the hydrazone (24124a) (0.62g, 0.002mol) in ethanol 
(20.0 ml) containing glacial acetic acid (5.0 ml) was heated under reflux 
for ih. 	Evaporation of the solution left a solid which was triturated 
with methanol-ether to give the unreacted triazolylbydrazone (24114a) more 
of which was obtained by evaPorating.the methanol-ether mother liquor) and 
crystallisating the resulting impure solid from ethanol-water - (total 0J41g; 
66%) m.p. 2024 ° , identical (m.p. and i.r. spectrum) with an authentic 
sample. 
6Methl_l ,2,3_triazolo[5,l_c)l,.2,24 Ltriazjn_7(14q)Lone3_carboxaThjde (1436) 
A solution of the triazolylbydrazone (1414a) (0.62g, 6.002 mel) in 
ethanol (20.0 ml) was heated under refiux with aqueous IN sodium carbonate 
solution (10.0 ml) for lTh. 	The solution was concentrated to remove the 
ethanol and the aqueous residue was acidified with aqueous dilute hydrochloric 
acid solution to give 6-methyl-1 , 2 ,3-triazolo[5,l- cJ -1,2, 14-triazin_7_ 
(4H) -'one-3-carboxamide (1436) (0.35g) m.p. 	21400 (decomp.) (from water) 
11) max. 31430, 3350 (NH), 1920br (OH), 1725 (co) and 1660br (NH) CM-1  . 
Found: 	C, 33.2; H, 14.1; N, 38.2%; M, 1914. 
C 




General Experimental Details 
Solvents were of Technical grade and light petroleum had 
b.p. 14Q - 60° c. 
Organic extracts were dried (MgS0) and evaporated under 
reduced pressure. 
Infrared spectra were measured for nuol suspensions or thin 
-ilms using a Pye-Unicam-S.F. 200 Spectrophotometer or a Perkin-Elmer 
157G Infrared Spectrohotometer. 	I.r. bands were -either strong or 
very strong, unless otherwise specified as weak (w) or broad (br). 
Ultraviolet spectra were measured for ethanol solutions using 
a Fye-Unicarn S.F. 800 Spectrophotometer. 
Nuclear magnetic resonance ( 1 H n.m.r.) spectra were measured at 
1001.Hz using a Varian HA100 instrument with tetramethylsilane as the 
internal standai-d. 
Mass spectra were measured at 800Kv on an A.E.I. M5902 instrument. 
Microanalyses were carried out by Mr. John Grunbaum, Department 
of Chemistry, Edinburgh University. Melting points (uncorrected) of 
All analytical samples were determined on a Kofler block. 
Thin .layer chromatography (t.l.-c.) was carried out over Kieselgel 
or Alumina GF 25) nach Stahl (Type 60). 
Dry column chromatography was carried out overActivity III 
alumina or Activity III silica containing added fluorescor. 	---- - 
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